








PETROLEUM 
PROCESSING 


Petrochemicals 
Today and Tomorrow 


A 52-page section covering— 


* The overall status of the 
industry today and its 
potential for tomorrow 


e The outlook for six groups of 
petrochemical products 
e Your 1954 directory of 
petrochemical plants 
—starts on p. 1381 








rLas ProcessinG Company at Shreveport, Louisiana, has recently placed in operation this 
Hudson-Built benzene recovery plant, the first to recover substantial quantities of natural 
benzene from liquid hydrocarbons extracted from natural gas. Over 98%o of the benzene present 


in motor fuel base stgecks produced in gas processing plants in the Carthage gas distillate field of 
East Texas is extracted if this unit. The benzene is 


nitration grade, haying a-purity of over 99.6‘. 
Hudson is proud of its part in implementing the 
concept of the Atlas management in this pioneer- 
ing operation. 


ENGINEERING CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 
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HEN TURNER & WEST of Graham, Texas pur- 

chased this portable gasoline plant which is lo- 

cated near Loving, Texas, “Oilwell’’ Compressor 

Units were selected because of the consistently good 

performance and low-cost maintenance records that 

| previously purchased ‘‘Oilwell’”’ units had established 

for this customer. 

Wet gas from the separator enters the compressors 

= at atmospheric pressure and is boosted to 150-200 
psi as required for processing through the plant. 

A total of 275 hp is required to drive the three 
packaged compressors. Two GBU-75 two-stage units 
each have a maximum capacity of 500,000 cubic feet 

of gas per 24 hours of operation and one GBU-125 


two-stage unit has 750,000 cfd capacity. 
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Branches Serving All Oil Fields 


oe 
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When you have GAS PUMPING Problems 


...let an “Oilwell” representative quote on the “Oilwell’’ Units 
that meet your requirements most economically throughout the 


20 to 300 hp range. 


OIL WELL SUPPLY 
DIVISION 
UNITED STATES STEEL CORPORATION 
Area Offices— CALGARY, CANADA 
CASPER, WYOMING .. . COLUMBUS, 0 
DALLAS, TEXAS ... HOUSTON, TEXAS 
LOS ANGELES, CALIF 


Executive Offices—DALLAS, TEXAS 
Export Office— 

30 ROCKEFELLER PLAZA 

NEW YORK 20, N.Y TULSA, OKLA 
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Paint, Varnish and Lacquer 


Success in the process! They all rely on 


for a 
complete line 


of high quality 
pefroleum chemicals 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATA( 
PETROHOL 
Methyl! Ethyl Ketone 
Dewaxing Aid 
Ethyl! Ether 
Isopropy! Ether 
Reference Fuels 
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SURFACE COATING 
PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Secondary Buty! Alcohol 
Secondary Buty! Acetate 


Isopropyb Acetate 
Acetone 

Methy! Ethyl! Ketone 
Ethyl Ether 


Isopropy! Ether 
Dicyclopentadiene 
Napththenic Acids 
Iso-Octyl Alcohol 

Deey! Alcohol 

Denatured Ethyl! Alcohol 


CHEMICAL 
PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 
Iso-Octy! Alcohol 


Decy! Alcohol 
Denatured Ethyl Alcohol 
Tridecy! Alcohol 
Dicyclopentadiene 
Isoprene 

Butadiene 

Ethyl Ether 
lsopropy! Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 

Acetone 

Methy! Ethy! Ketone 


(To obtain more data on advertised products see page 





Photographic Film 





Heavy-duty Motor Oils (additives) 


34 successful years of leadership In serving industry 


To get proved results rely on a leader. The Enjay 
Company offers a wide variety of chemicals, backed 
up by 34 years of pioneering, research and experi- 
ence. More and more industries in many different 
fields are depending on Enjay for successful results. 
Be sure you specify Enjay for your chemical needs. 
ENJAY CO., 


INC. ¢ 15 West 5lst Street, New York 19, N.Y. 
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WHY DID PAN-AM BUILD 
TWO COKING UNITS? 





Here is one of Pan-Am's Delayed Coking Units. 
Like many other refineries confronted with a 
surplus of fuel oil and an increasing demand for 
gasoline and diesel fuel, Pan-Am has installed 
these units to produce coker gasoline and gas oils 
for catalytic cracking from reduced crude. Coke 
yield is a function of the residue 

By charging reduced crude to the coke drums 
and drawing off gasoline and gas oils, a greater 
proportion of the crude is converted to gasoline 
and diesel fuels—and the coke finds a ready 
market. 
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(Advertisement) 


WHY THE OIL INDUSTRY 
CHOSE SCRAPER STORAGE 


Why has this most highly mech- 
anized, efficient, and cost-con- 
scious industry chosen Sauerman 
Scraper Storage equipment to 
solve a comparatively new prob- 
lem—that of handling, storing 
and shipping coke? Why not other 
materials handling machinery? 

The answers to these questions 
can be given in a few words: (1) 
lower labor cost, (2) lower main- 
tenance cost, (3) safety. 

Scraper Storage machines are 
operated entirely by one man. He 
sits in a safe, enclosed cab over- 
looking the entire storage area. 
His job requires little physical ef- 
fort, consequently he retains his 
alertness all day, a highly impor- 
tant factor in accident prevention. 

With Scraper Storage machines, 
motors, hoists and controls are 
entirely removed from the stor- 
age area—away from dust and 
dirt, safeguarded against weather 
and not subject to collisions, over- 
turning or other damage. Only 
the Crescent bucket and the ca- 
bles contact the abrasive material. 
Highly machined parts and lubri- 
cation systems are kept relatively 
free from coke dust, since they do 
not travel on the material. 

A Scraper Machine maintains 
itsefficiency for many years. When 
parts are replaced — sheaves, 
clutch or brake linings—the ma- 
chine is restored to practically 
new condition, even though it 
may be twenty or more years old. 

On all of these Delayed Coking 
Installations, full consideration 
was given to all types of modern 
materials handling machinery. 
The conclusions reached favored 
Sauerman Scrapers as being the 
most economical storage machine 
for the job. 

For the complete details about 
why the oil industry chose Scraper 
Storage, write for the brochure de- 
scribed in the right-hand column. 


(To obtain more data on advertised products see page 1464) PI 








Why Did LUMMUS Recommend 
This Equipment for Both 
Pan-Am and Standard Oil 
Company of Indiana? 





This 24-page brochure contains factual informa- 
tion on handling abrasive materials in large 
quantities that will prove very helpful to you. 
it's the complete story on the Pan-Am and 
Standard Oil Company (Indiana) coking pro- 
cesses. If you're an oil man, you'll want a copy. 








Coke slides down the chute at Destrehan into a 
dewatering basin to be stockpiled, reclaimed or 
loaded for shipment. This installation is working 
proof of how to do the job fast and economically. 
See pages 12 and 13 of brochure 








The Pan-Am storage areas are large enough to 
house at least 30 days production, or more than 
12,000 tons of coke. The operator has a clear 
view of the area and controls all movements of 
the Scraper machine from his station high up on 
the coke tower. See pages 16 and 17 of brochure 





Pan-Am's modern refinery and coking operation 
at El Dorado. This Delayed Coking Unit handles 
9,300 barrels of charge stock per day. See pages 
8 and 9 of brochure 


Write today for this brochure, describing the mod- 
ern method of handling petroleum coke. 


SAUERMAN 


524 S. CLINTON STREET 
BROS., Inc. 7 Die \elem ei eel, lelk 
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If You Don’t Agree — Please Let Us Know 


O many things are happening to us these days that it’s a little 

difficult to know just what to talk to you about this month. 

There’s this particular issue, for example—our Third Annual 
Petrochemical Outlook issue, which contains eight feature articles on 
Petrochemicals and our 24-page annual directory of Petrochemical 
plants—60 pages in all. By virtue of that “plump” Petrochemical 
coverage, this issue has the distinction of setting three records: 1— 
the largest Petrochemical section we’ve yet published (60 pages com- 
pared to a previous high of 28 in April °52), 2—the largest total 
editorial content in one issue of PETROLEUM PROCESSING (117 pages as 
against 94 in May of this year), 3—the largest single issue of 
PETROLEUM PROCESSING to date (224 pages against 202 in Oct. °53). 

The Petrochemical directory itself starts on pg. 1417, and I 
suspect some of you might be surprised at how much work is in- 
volved in compiling such a listing, even as small as it is. To arrive at 
the final list of 322 plants, inquiries were sent initially to 393 
plants. These included the 271 listed in our 1953 directory, plus 
122 additional ones which one source or another had indicated as 
“prospective listees.” (About half the prospects, by the way, turned 
out to be duds—wrong names, duplications, abandoned projects, or 
simply not petrochemical operations.) 

That was only the beginning. To straighten out discrepancies, fill 
in missing information, and get data on those firms which didn’t 
respond to the “first call,” we had to make over 220 follow-ups. 
Most of them were either telegrams or telephone calls—157 of the 
latter alone. Field editors in four major areas throughout the 
country were called on to dig up first-hand data, particularly in 
cases where we couldn’t ferret it out from New York. 

The result—a directory of Petrochemical plants in the U.S. and 
Canada which we believe is the most accurate and complete such 
listing available. If you have reason to dispute that statement, I'd 
greatly appreciate hearing from you so that we can take steps to 
correct any unintentional omission. 


Li hh, A (LM 


Editor 





P.S.—The other things happening to us include the fact that 
PETROLEUM PROCESSING is now an “ABC” magazine (see pp. 1340- 
41) and some staff changes—about which we'll have something to say 
next month. 

—W. F. B. 


Platt’s Oilgram News Service 
A daily independent oil-news re- 
porting service issued from New 
York, Chicago and Houston. 


Platt’s Oilgram Price Service 
A daily independent oil-price re- 
porting service issued from New 
York, Chicago and Houston. 


my 
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In five important markets, 
General American offers you 
complete bulk liquid storage 
facilities. Many leading shippers 
and processors have found these 
facilities add profit when they 
market their bulk liquids. They 
can maintain inventories of their 
= = products for distribution at the 
Sto re and Distri bute right time and place; gain econ- 
e ° omies of shipping in bulk; and 
your bulk liquids conserve capital. 
Modern storage tanks. . . for 
as ats) matela 4241 ro(-Yaatolate toe anything that flows through a 
. pipeline . . . are yours to use. 
with rslommae pital investment You can be sure of privacy. Care- 
fully guarded manifolds, pipes 
and pumps to protect your prod- 
uct against contamination. Bar- 


GENERAL AMERICAN relling, drumming, canning and 


blending services at New York, 


TANK STORAGE TERMINALS New Orleans and Chicago. All 


is, with -apital inves 
a division of GENERAL AMERICAN this, without capital investment 


on your part! 
TRANSPORTATION CORPORATION Ask about the marketing ad- 


135 South LaSalle Street - Chicago 90, Illinois vantages you receive from leasing 
t ! s 
, ' General American’s tank storage 
terminal facilities. 














General American’s terminals in 
these five important markets: 


Port of New York (Carteret, N. J.) 
Port of New Orleans (Goodhope, La.) 
Chicago, Illinois 


Port of Houston (Galena Park and 
Pasadena, Texas) 


Corpus Christi, Texas 





nt 
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What's Happening... 


in Refining 


... Total U.S. refining capacity rose from 7,638,661 to 
8,006,896 b/d in 1953, an increase of more than 368,- 
000 b/d, according to latest report by Bureau of Mines, 
although number of operating refineries dropped from 
343 to 337. 

Additional capacity totalling 397,500 b/d was re- 
ported under construction at beginning of 1954, with 
129,500 b/d of this in new refineries (three in No. Da- 
kota, two in Washington, and one each in Ohio and 
Utah). Balance represented expansions in existing 
facilities. 


. . - Socony-Vacuum Oil Co.’s plans for expansion now 
include nine more new catalytic reforming units in ad- 
dition to four now under construction. The 13 units are 
part of a $165,000,000 program for the years 1954-55- 
56 and will total about 130,000 b/d. 

Scheduled for immediate construction are new units 
at East Chicago, Ind., Paulsboro, N.J., and Trenton, 
Mich. These will be followed by units at Buffalo and 
Brooklyn, N.Y., East St. Louis, Ill., and Casper, Wyo. 
Others will be built at General Petroleum, Torrance, 
Calif., and Magnolia Petroleum, Beaumont, Texas. All 
are “Sovaformers,” a fixed bed process using a platinum 
type catalyst. The earlier units in the program include 
TCR units, moving-bed type using a chrome-alumina 
bead catalyst. 


. . » Avtane Refining Co., new southwestern firm, has 
awarded Tears Engineers process design contract for 
new 10,000 b/d refinery, to be built at Freeport, Texas. 
Negotiations are under way for a site and for construc- 
tion contract. Building is expected to start before year’s 
end and completion is called for mid-July, 1955. 

Plans include: 10,000 b/d crude topping, 5,000 b/d 
vacuum distillation, 2,000 b/d cat reforming, 4,000 
b/d catalytic cracking, plus isomerization, dehydro- 
genation, and alkylation. Type of reforming and crack- 
ing units has not been decided. 


. . » New construction projects, as indicated by recent 
fast tax write-off approvals granted by the Office of 
Defense Mobilization, were: 

Standard Oil Co. (California), $300,000 for addi- 
tions and modifications to crude still at El Segundo, 
Calif. 

Humble Oil & Refining Co., $473,000 for facilities 
for increasing alkylation capacity at Baytown, Texas. 

Gulf Refining Co., $4,600,000 for a 10,000 b/d 
catalytic reformer and auxiliary facilities at Cleves, 
Ohio. Reformer is estimated at $2,900,000. 

Utah Oil Refining Co., $212,130 for a 750 b/d 
catalytic polymerization unit at Salt Lake City. 

Sinclair Refining Co., $12,800,000 for proposed new 


16,000 b/d catalytic reformer and related facilities at 
East Chicago, Ind. Estimated cost for the reformer is 
$8,200,000, for auxiliaries and buildings, $4,600,000. 
The Texas Co., $6,900,000 for a 9040 b/d catalytic 
reformer and other facilities at West Tulsa, Okla. 


. .- Imperial Oil Co. Ltd., will take bids October 25 for 
a refinery near Dartmouth, Nova Scotia, to cost between 
$25 and $30 million. 


. . » Pan-Am Southern Corp., El Dorado, Ark., has 
put onstream first commercial Ultraformer (fixed-bed 
catalytic reforming, Indiana Standard process) of 7300 
b/d capacity, 147 days after construction began. Lum- 
mus Co., was the builder. 


. . « Shell Oil Co., Martinez, Calif., has put onstream 
5000 b/d UOP Platforming unit. 


. . . Tide Water Associated Oil Co., Avon, Calif., has 
put onstream expanded refining facilities, including 
feed preparation, thermal cracking, etc. Fluor Corp. 
was contractor. 


. . « Rock Island Refining Corp., Indianapolis, Ind., 
has put onstream its new UOP Platforming unit, said 
to be first reformer controlled entirely by electronic 
instrumentation. Unit has feed capacity of 2400 b/d. 


. . » Standard Oil Co (Indiana) will dedicate its new 
30,000 b/d refinery at Mandan, N.D., in the Williston 
Basin crude oil supply area, October 2. Start-up opera- 
tions are expected to have taken place by that time, 
though company reports it is not yet certain. 


in Petrochemicals 


. . » Standard Oil Co. (Ohio) will invest $17,000,000 
in a nitrogen chemicals plant in the Toledo-Lima, 
Ohio, area. Construction is expected to start this month 
and completion is scheduled for about a year hence. 
Plant will produce 300 ton/day of anhydrous ammonia, 
of which almost 200 tons will be processed into about 
125 ton/day of urea, 60 ton of nitric acid, and over 
200 ton of nitrogen solutions. Raw material will be by- 
product hydrogen from Lima Platformer, supplemented 
by natural gas. M. W. Kellogg Co. will build the am- 
monia plant, several sites for which are still being 
considered. 


. -» » Brea Chemicals Inc. has started construction of a 
new ammonium phosphate plant at Brea, Calif. It is 
the first of three, scheduled for completion by early 
1955 at a total cost of $500,000. The others are at 
Fresno and Brawley, Calif. 


. . « Salt Lake Chemical Co., of Dallas, Texas, plans 
immediate construction of an $8,000,000 anhydrous 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’s OILGRAM NEws 
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What's Happening 





ammonia plant at Salt Lake City, Utah, with capacity 
of 120 ton/day of ammonia and 30 ton/day of dry ice 
when operations begin by December, ’55. 


. « « Chillicothe Petrochemicals, Inc., recently organ- 
ized, is planning a $12 to $14 million plant at Chilli- 
cothe, Texas, to produce 180-200 tons/day of ammonia 
and 150 tons/day of urea, from natural gas. Processes 
and contractors are yet to be selected. Financing has 
not been completed. 


. »« du Pont has acquired options on land in California 
looking forward to possibility of construction of a plant 
for manufacture of tetraethyl lead and “Freon” refrig- 
erants. Design work is underway. 


.  » Allied Chemical & Dye Corp. (Nitrogen Division) 
plans to double the ammonia capacity at its new Oma- 
ha, Neb., plant. Construction will start as soon as the 
necessary supply of natural gas as raw material has been 
assured. Plant, recently completed, has capacity of 61,- 
000 ton/yr of nitrogen in form of ammonia and urea. 


. » « British Dominion Oil Co., a new firm, reports 
progress on final negotiations for constuction of an 
$18,000,000 ammonium nitrate fertilizer plant in 
southern Alberta, exact location undecided as yet. 


. » » Cooperative Farm Chemicals Association has 
dedicated its $15,000,000, 330 ton/day, ammonia and 
nitrogen chemicals plant at Lawrence, Kans. Girdler 
Co. was designer and constructor. 


in Markets and Prices 


. « The market picture brightened considerably in 
August after a gloomy July. The impending crisis of a 
general cut in crude oil prices appears to have been 
averted when refiners applied the brakes to crude 
throughput. Refined products prices started upward al- 
most immediately in one of the sharpest turn-arounds 
in recent years. 


First sign that the impending crisis had passed 
came late in July, when prices for most grades of gaso- 
line, the refined market barometer, went up 0.25¢ on 
the Gulf Coast, Heavy buying followed and two more 
hikes of 0.25¢ each sent regular-grade gasoline up to 
10.5¢ for cargo lots. 


. . . Distillate oils were next to go up at the Gulf, with 
No. 2 fuel oil in cargo lots up 0.5¢ to 8.25¢ per gal. 
And on shipments from Group 3, No. 6 fuel oil went 
up 10¢, to $1.10/bbl., with some Midwestern refiners 
turning away bids at higher prices. 

With the spread between Gulf and East Coast prices 
at nearly all-time lows, prices along the Atlantic Sea- 
board were quick to rally. Atlantic Refining Co. ad- 
vanced its tank wagon prices for gasoline 0.4 to 0.6¢ 
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generally throughout Pennsylvania, and Standard of 
Ohio boosted its gasoline prices 0.6¢/ gal 


. . » Heating oil prices in seaboard terminal markets 
also firmed up, with general withdrawal of discounts 
and allowances which suppliers had been granting from 
posted prices. 


in Foreign Operations 


. . » Shipments of crude oil and products from Iran 
will resume in a few months, with completion of an 
agreement to restore Iranian oil industry. Total will 
reach 500,000,000 bbl. during first three years after 
resumption of operations. 

Agreement must still be ratified by Iran’s parliament, 
and that is expected by October 1. Refinery is said to 
be in condition such that high level of operation can 
be reached soon after start-up. 


. -» » Orobis Ltd., a new British corporation, has been 
formed by Oronite Chemical Co. and Distillers Co. 
Ltd. It is constructing a plant at Hull, England, to 
manufacture lube oil additives. Products as made by 
Oronite in the U.S. will be manufactured and marketed 
by Orobis. Plants will be in operation by the end of 
this year. 


. . . Iraq Oil Refineries Administration will soon ask 
for bids on construction of lube oil plant, to have ca- 
pacity of about 480 b/d and cost $8,400,000. 


in Transition 


. » » Globe Oil & Refining Co. has sold all its refining 
facilities at Lemont, IIl., to Pure Oil Co. Acquisition 
of 47,000 b/d plant brings Pure’s total refining capac- 
ity to 170,000 b/d. None of Globe’s marketing facilities 
were involved in the transaction, and arrangements have 
been made for Pure to process crude oil for Globe. 


. - » Universal Oil Products Co. has lost one of oil in- 
dustry’s most bizarre lawsuits, dating back to 1931, 
with granting of judgment by Judge R. S. Rodney of 
U.S. District Court in Wilmington, Del., in favor of 
William Whitman Co., Inc. (dissolved in 1946) for 
$245,168.55 in a patent licensing case. Suit had its 
foundation in litigation over alleged infringement of 
cracking process patents in the mad scramble for lead- 
ership in early days of petroleum cracking technology. 


. . » Union merger seemed certain between Oil Work- 
ers International Union and United Gas, Coke, and 
Chemical Workers (both CIO), at mid-August when 
rank-and-file committees completed work on details. 
Final approval must still come from each union at its 
annual convention, UGCCW in September and OWIU 
at a later date. 
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LUMMUS COKING UNITS 


Sive lop performance for 
Pan-Am Southern 





Lummus has built two delayed coking units for Pan- 
Am Southern Corporation in the past few years, one at 
El Dorado, Arkansas, and the other at Destrehan, Lousi- 
ana...and Pan-Am Southern is well satisfied with them. 

The El Dorado unit, despite a 42 day steel strike dur- 
ing the construction period, was completed ahead of the 
specified date, and for less than the guaranteed maxi- 
mum cost. It was designed to charge 9,300 B/D of 
reduced crudes, but since coming on-stream, the daily 
rate has averaged 10% above the designed capacity. 
The unit went on-stream immediately and operated 181 
out of the first 199 days after completion (a 91% service 
factor). In the first half of 1953, it achieved and has 
since averaged a 97% service factor (224 day run, 6 day 
down-time). On-stream maintenance and repair costs 
are correspondingly low. 

Gas oil from the coker (53% yield of reduced crude 
charge) is used for catalytic cracking charge stock 
where its low Conradson carbon allows it to be pro- 
cessed without penalty. Yield structure compares fa- 
vorably with that obtained from catalytic cracking of 
virgin gas oil. The coke produced in the process is 
of sufficiently high quality for use in the manufacture of 
electrodes for aluminum production. 

The new (and similar) Destrehan installation is 
achieving equally satisfactory records. 

Lummus engineers have done an outstanding job for 
Pan-Am Southern. Why not consult with Lummus on 
your next coking project? 


THE LUMMUS COMPANY, 385 Madison Avenue, 
New York 17, New York. Engineering and Sales Offi- 
ces: New York, Houston, Montreal, London, Paris. 
Sales Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East Chicago, 
Indiana. 





FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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GRAVERSPHERES are used to store natural gasolines and 
volatile liquids including butane, butadiene, etc. They are 
ideal for storing gases—sustaining pressures up to 100 psi. 
and greater. Capacities range from 500 to 20,000 bbl. 








GRAVER EXPANSION ROOF TANK eliminates breathing 
losses and minimizes filling losses. Its positive liquid seal, 
exclusive with Graver, protects under all conditions. Ideal 
for converting existing tankage, and simple to maintain, the 
Expansion Roof Tank may well protect an entire terminal. 


there isa CONSERVATION DESIGN 


to fit every need! 


Graver manufactures a number of conservation designs 
allowing you to specify what suits your exact needs. Thus your 
tankage can be “tailor-made” to obtain optimum efficiency and 
maximum economy in operation. For authoritative assistance 
with your conservation problems, consult your nearest 

Graver Sales Engineer. 


GRAVER VAPOR-MIZER is an economical design that 
conserves vapors, using less steel in building and requiring 
smaller vapor lines in manifolded tankage. 

The VAPOR-MIZER helps maintain the fresh quality of your 
product! As it operates at very low pressures, the 
reinforcement of manifolded tanks becomes unnecessary. 





GRAVER DOUBLE-DECK AND CENTER-WEIGHTED 
FLOATING ROOF TANKS are two separate designs in 
which the roof floats directly on the liquid, preventing the 
formation of vapors. They.are applicable to crude and 
product storage areas at refineries, terminals and 

large bulk instars \ 





GRAVER TANK & MEG.C0.NC. 


East Chicago, Indiana 
NEW YORK « CHICAGO «+ PHILADELPHIA « ATLANTA « DETROIT « CLEVELAND 
PITTSBURGH * HOUSTON . CATASAUQUA, PA . SAND SPRINGS, OKLA 
5 CASPER, WYO . ODESSA, TEXAS . LOS ANGELES . sole) ae Lele) Maelat 
tank fabricators for 97 years TULSA * SAN FRANCISCO « FONTANA, CALIF 
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Providing Turbulence in Columns 
May Be Key to Better Extraction 


Rt EFINERS have used liquid-liquid extraction for 

decades in treating light products, dewaxing, and 
—more recently—solvent refining of lube oils. The 
density between the two phases has provided the only 
means for separation. 

Promise is seen in research work reported re- 
cently” of increasing the efficiency of conventional 
extraction equipment by introducing turbulence into 
the column by an outside source. 

Specifically, this means providing a pulsing action 
that—in a plate column—forces liquids through the 
holes alternately in opposite directions. In a packed 
column, the pulsing increases agitation. 

The work on pulsation in packed columns has been 
done at Cornell University, while an extensive series 
of studies on pulsed sieve-plate columns has been 
supported by the Atomic Energy Commission. The ex- 
tent of use of pulsed columns in atomic energy 
plants is still classified information. Some of the lar- 
ger chemical companies have also shown interest in 
the subject, but no large scale use of pulsed columns 
has yet been reported. 

A simplified picture of what takes place in a pul- 
sated sieve-plate column follows : 

“Imagine the column with a layer of heavy liquid 
resting on each plate and a layer of light liquid col- 
lected under each plate. On the up stroke of the pul- 
sator, the displaced column of light liquid is forced 
through the holes in jet streams into the heavy liquid 
above. On the down stroke, the reverse takes place, 
with the heavy liquid jetting downward through the 
light liquid.” 

Ideal operation, i. e., maintenance of two distinct 
layers of liquids between plates, will not often be met 
in practice, it is pointed out. However, if the pulsator 
is operated with a frequency low enough to allow 
coalescence after each stroke, ideal conditions will 
be approached, and an efficient method of operation 
achieved. 

Mechanism of pulsation in a packed column is pic- 
tured as follows : 

“At low degrees of turbulence, the dispersed phase 
is well mixed and distributed so that we get good 
contact between phases and little channeling. As we 
increase the intensity of agitation, the droplets break 
up more often and into smaller droplets. These, in 
turn, coalesce with other droplets they hit and then 
break up again. This action results in excellent mass 
transfer, reaching a maximum at a specific degree of 
turbulence.” 

Summing up the performance of pulsed columns, 
it is stated: “We see, therefore, that pulsation allows 
efficient operation of an extraction column in a region 
of feed rates where, ordinarily, extraction efficiency is 
poor. We can get flexibility in operation by adjusting 
the pulsator to an optimum operating condition irres- 
pective of feed rates or ratios.” 

The pulsator giving the impulse may take a number 
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of different forms : “Although it may be as simple as 
an automobile fuel pump, a piston or bellows pump 
with adjustable stroke is more commonly used. A 
standard reciprocating steam pump is effective, par- 
ticularly for larger columns. In all cases, the valve 
arrangements must be modified, usually by removing 
the check valve from one port and by sealing the 
other port.” 

One practical advantage seen for the pulsation 
technique on extraction towers: it would require com- 
paratively simple modification of existing refinery 
equipment, as far as packed columns are concerned. 
Such a column has several available openings to 
which pipe connections may be made. The design of 
a pulsed sieve-plate column might be more involved, 
and the liquids used in sieve-plate operation must 
be very clean to avoid plugging. —V.B.G. 


(1) “Key to Better Extraction,” H. F. Wiegandt and R. L. Von 
Berg, Cornell University; Chemical Engrg., July, 1954, pp.183-8. 


Promise in Carbon Black Process 
Backed up by Plan for New Plant 


ONE recently developed process for making carbon 
black, the so-called “Lynn Furmatic” method, 
will soon become a commercial reality. 

A new company, Consolidated Carbon Corp. of 
Illinois, has completed preliminary plans for the first 
of ten new plants to be built in Texas in the near 
future. The exact location of the $500,000 plant has 
not yet been determined. 

Designed to process 2,500,000 CFD of natural gas, 
the new plant is expected to be completed later this 
year. Consolidated Carbon says the Lynn Furmatic 
process is cheaper and will produce a higher yield 
than any process now being used. 

Average yields have been estimated at 12 lb. of 
carbon black per 1000 cu. ft. of gas, compared with 
about 7.4 lb. for the furnace process and 1.9 Ib. for 
the channel process. These yields have been made on 
pilot plant operations, but Consolidated believes 
full-scale operation will be even better. 

Based on these figures, the new plant can be ex- 
pected to produce about 30,000 Ib., or 15 tons per 
day of carbon black. This figures to an investment 
cost of about $33,000/ton/day. 

By comparison, a channel black plant in Texas now 
producing 7,200,000 Ib/yr (10 ton/day) cost $460,000, 
or $46,000/ton/day to build; and a furnace black 
plant producing 40,000,000 Ib/yr (57 ton/day) cost 
$2,750,000, or around $48,300/ton/day. 

In addition to the lower capital investment, the 
process is fully automatic and operating costs are 
estimated at 60% of those for the conventional fur- 
nace type process. 

Feature of the process apparently is use of close 
automatic control of variables such as feed, air, 
temperature, etc. Officials of Lynn Carbon Black, the 
patent holder, say it incorporates some of the best 
features of all three current processes—channel, fur- 
nace and Thermatomic, without infringing on any. 
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Listed as key engineering features are: specially- 
designed burners, a zoned furnace, and two-stage air- 
cooling of product gases. Water injection for cooling 
has been eliminated because it gives a poor quality 
carbon black. 

Process will operate entirely on natural gas, or a 
mixture containing as much as 50% oil. Product is a 
mixture composed of channel, furnace, and a cata- 
lytically cracked type of black. 

Even with the royalty arrangement Consolidated 
has made with Lynn Carbon Black, of at least one 
cent/Ib (on a graduated scale), this kind of an oper- 
ation appears economically interesting, and it certainly 
can expect careful watching by the carbon black 
industry. —W.C.U. 


Peat Wax Is Seen by British as 
Possible New Source of Chemicals 
VEN the experts will admit it’s a bit into the 
future and still a crystal-ball proposition, but 
many of them are going to be interested in the work 
being done by the British at their Fuel Research 
Station on peat, an abundant fuel in the British Isles. 

The material, in the form of peat wax, is suggested 
as having interesting possibilities in chemicals manu- 
facture, particularly in the organics field. 

Peat wax consists of a series of high molecular 
weight organic compounds, containing three or more 
functional groups such as carboxylic acid, ester, and 
hydroxyl, according to G. C. Ackroyd of the FRS in a 
paper at the recent International Peat Symposium in 
Dublin. 

Plastics production with valuable properties should 
be possible with molecules of this type, he pointed out. 

The wax is a complex mixture. On the basis of dif- 
fering solubilities in organic solvents, an arbitrary 
division can be made of the crude wax into resins, 
true wax, and asphalt. The resins are soft, sticky 
materials with an average molecular weight of about 
690, a high acid value, and high oxygen content. The 
true wax has an average molecular weight of 1330 and 
it contains less oxygen than the resins. The asphalt 
has a molecular weight averaging approximately 2090, 
a high ester value and high oxygen content. 

The resins consist mainly of material with about 
38 carbon atoms per molecule. More than 63% of this 
material contains an average of about 3.3 atoms of 
oxygen per molecule, mainly in ester groups, but with 
some free hydroxyl groups. 

Much of the true wax consists of molecules with 
about 60 carbon and four oxygen atoms. An average of 
2.7 oxygen atoms can be accounted for in the form 
of ester or alcohol. The remaining oxygen is believed 
to be present in carbonyl or ether groups. 

About 30% of the asphalt was composed of mole- 
cules with 66 carbon atoms and averaging 7.7 oxygen 
atoms. Each molecule contains two ester groups, one 
hydroxyl group, and some carboxylic acid. About 27% 
of the asphalt consists of molecules with 44 carbon 
atoms and 6.3 oxygen atoms. 

While peat is a relatively unimportant fuel in the 
United States, it enjoys a somewhat different reputation 
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across the Atlantic. At this stage, it is also a long way 
from any commercial or economic development. How- 
ever, long-range planners will be interested for some 
years to come. —W.C.U. 


Intensive Research Will Continue 
For “Iideal’’ Gasoline Additive 


I" is within the experience of this writer that when 
a refiner or a wholesale petroleum marketer wanted 
to find out whether he should include some particular 
additive in his motor gasoline, he would have some of 
his friends and good customers try it out in their own 
cars. If the verdict was that it was an improvement, 
the subject was considered properly investigated. 

By comparison, the complexities involving the testing 
of gasoline additives today have been emphasized in a 
recent report by Ethyl Corp.’s technical staff.” Their 
investigation was not confined to any group or type 
of additive, or specific characteristic of engine per- 
formance, but rather to the broad gauging of whether 
or not an additive is “successful.” 

To improve the fuel basically, they reported, the 
additive should improve the durability of the vehicle. 
This means lengthen its efficient life. Without this 
broad yardstick, the particular benefits of an additive 
may be more than offset by detrimental effects on some 
other phase of engine operation. 

Ten points were listed where durability of a vehicle 
may be affected by a gasoline additive : 

Fuel system — the additive should neither corrode 
metal parts nor deteriorate the pump diaphragm. 

Inductibility — the additive should leave no deposits 
in the carburetor, hot spot, manifold, intake ports, or 
under the heads of intake valves. 

Combustion chamber deposits — the combustion 
products of the additive should not increase the octane 
number requirement due to deposits nor should they 
increase the tendency of normal deposits to ignite the 
charge. 

Spark plug deposits — these should have a minimum 
tendency to short out the plug and should not increase 
the normal rate of spark plug gap growth. 


Wear — the additive should not increase engine 
wear. 

Cleanliness — general internal cleanliness of the 
engine should not be impaired. 

Bearing corrosion — there should be no increase 
in bearing corrosion. 

Valve life — intake and exhaust valve life should 


not be shortened. 

Exhaust system — corrosion should not be increased. 

Bumper corrosion — this should not be increased 
on the rear bumper adjacent to the exhaust pipe. 

Recognizing the involved and intricate nature of 
additive testing today, refiners with even better than 
average research facilities are realizing some of the 
limitations in carrying out evaluations of a motor 
gasoline improver. —V.BG. 


(1) “Fuel Additives and Engine Durability,’ A. L. Felt, R. V. 
Kerley, and H. C. Summer, Ethyl Corp., presented at National 
West Coast Meeting, Society of Automotive Engineers, Los 
Angeles, Aug. 16-18, 1954. 
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32-Page Reference Describes Advanced-Type WHNICHOL TOW « * 
Trapping Methods for Process Industries KES-BaRRe p, 


Nicholson furnishes a type and model of trap for every 
industrial process, power and heat application. For complete 
details you are invited to send for the helpful 32-page refer- 
ence pictured above. 





every Pro- 
cess, Heat 
and Power 


NICHOLSON THERMOSTATIC BELLOWS STEAM TRAPS need. For 


Nicholson thermostatic bellows steam traps (at right), distinguished veg ape 
for their fast positive action, are suited for critical processing applications. rom to 
They are widely specified for continuous production and where advanced - type 300 Ibs. 


quality controls are in use, due to the high even temperatures Nicholson 
units effect and their minimum maintenance time and costs. Other advantages: 
above-average drainage capacity; will not freeze in operation. Specify the trap 


in the proper size to fit piping requirements: in O to 200 Ib. range use type 


ATO, YY - A ae r ~ \ 
A, D, AU or AHV; to 250 Ibs., use type B or C in semi-steel construction; ; rf. Q 
to 300 Ibs., use type C in cast steel construction. Bellows of bronze, monel : } ( \. ‘y f J 
or stainless. Tre AU UL 5 pmo al youn OMB ? 





PISTON OR WEIGHT-OPERATED TRAPS 


Nicholson piston-operated steam traps (right) have large capacity and 
are recommended wherever water is in volume; e.g., steam purifiers. Pressures: 


2 to 650 Ibs. Capacities: 12,500 to 552,000 Ibs. Sizes: 1%" to 2%”. 


Nicholson weight-operated traps are heavy-duty types for draining 
steam, air and gasoline from separators, process vessels, dry kilns, accumulators, 
intercoolers, etc. Pressures: 23 ranges, 0 to 1500 lbs. Capacities: 1295 to 
11,700 Ibs. Sizes: 4%" to 2 





THERMOSTATIC METAL EXPANSION STEAM TRAPS 


Nicholson expansion steam traps (right) require extremely low main- 
tenance. Because they are readily adjusted to pass condensate at any point 


below 212°F, processing and refining plants have adopted these traps as low- 





cost temperature regulators on storage tanks which must be maintained at cert- 
ain temperatures. Freeze-proof. Pressures: O to 250 Ibs. Sizes: eight, 4” to2”. 
RADIATOR TRAPS -- Thermostatic bellows type for vapor and vacuum NICHOLSON WELDED FLOATS 
heating systems under 25 psi. Standard with hundreds of manufacturers. Light 


and heavy-duty types. 
For mechanisms or as 











W.H(NICHOLSON)§& (0. wits 
TRAPS: VALVES - FLOATS el or plated 


steel. 


215 OREGON ST., WILKES-BARRE, PA. 
Sales and Engineering Offices in 58 Principal Cities i 
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When production lags, profits 
quickly go down! Keep your 
production at high levels by 
eliminating expensive shut- 
downs due to tube failure . 
Airetool s ly 1 = i] : t r — 
Series 6000 simply and easily . . . by using 
motors have Airetool Tube Cleaners and Ex- 
ball-bearing thrvets panders regularly, to keep your 
front and rear... reduc : 5 7 
ing friction te give mere tubular equipment at peak 
power. "Slip-fit” construc- efficiency. Powerful Airetool 
' coe tool -e q . ° 
ae oo OR. ne aE motors permit the use of any 
Single expansion-type , ' ‘ : 
cutter head rapidly and combination of cutter, drill 
thoroughly cleans coke brush cleaner heads; safely, 
from straight tubes. : 
completely removing all types 
of scale, coke, or other foreign 
deposits from straight and 
curved tubes of any diameter or 
radius. If your tube problems 
are causing your production 
worries, our tube maintenance 
experts can help you! Write to 
us today. 
There’s an AIRETOOL Tube Cleaner 
and Tube Expander for Every Type 
of Tubular Construction. 


Tube ends in condensers "rey 
and heat exchangers are x Al R K j } a 7 
automatically rolled to 4 
consistently accurate, MANUFACTURING COMPANY 
tight joints with the Aire 


tool Automatic Tube Ex s 4 SPRINGFIELD, OHIO 


pansion System. Precise 








control eliminates over- 


expanding of tubes and 

distortion of tube sheets; 

provides maximum bond pe ener pope 

ing to insure trouble-free Representatives in principol S.A 
tube joints. 4 P 

are ey OFFICES: 


Ph phic - 
k 5, Chicag 
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Chemofining 


To THe Epitor: .. . | read the article 
on Chemofining [July, 1954, pp. 
1070-4] with considerable interest. This 
is a very novel approach which has 
been discussed by many of us on 
previous occasions, but in no instance 
have we taken the time to work it out 
as have Eppard and Wingard. 

It should give some people food for 
thought. Undoubtedly, many of us 
could take issue with their balance 
sheet. Nevertheless, it is a most inter- 
esting approach. 





W. E. KUHN 
Manager, Tech. & Res. Div. 
The Texas Co 
New York 17, N.Y. 


To THe Epiror: . . . The novel ap- 
proach I think is good. However, I 
believe it will have to grow on one a 
bit. Of course, with twenty-five days 
of 90° weather, nothing stands out 
in proper brilliance. 
GusTAv EGLOFE 
Universal Oil Products Co. 
Des Plaines, III. 


To THe Epiror: This smacks just a 
little too much of “day-dreaming” to 
suit my tastes. I would prefer a less 
fanciful approach to predicting future 
possibilities. Furthermore, it appears 
to me that the authors have merely re- 
arranged some standard well-known 
processes, rather than “inventing” 
some new and possibly more econom- 
ical methods. Undoubtedly plants of 
the future will use processes we are not 
familiar with today. 
NORMAN C. UPDEGRAFI 
The Girdler Corp. 
Louisville, Ky. 


fo THe Epiror: . . . the article 

is excellent and it is something that 
has needed doing. However, it should 
be read with several factors clearly in 
mind. Their “project” is an example of 
pyramiding one profit on another and 
it is only in this way that the results 
can be at all attractive. 

Of course, manufacturing opera- 
tions are regularly carried out in this 
way, and there is nothing economically 
wrong with the idea of improving the 
profit picture by making end-products 
instead of intermediates. But, it is al- 
ways difficult to use a composite pic- 
ture of process economics for purposes 
of comparison with other ways of do- 
ing the same thing. 

I suspect that long after petroleum 
has ceased to be a prolific fuel, chemi- 
cals will still be produced from by- 
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products that will continue to be the 
cheapest sources. 
EUGENE AYRES 
Pittsburgh, Penna. 


Statistical Error 


To THe Eprror: . . . I would like to 
call your attention to three typograph- 
ical errors in (“Statistics for Everyday 
Use” April, 1954). On page 526, near 
the middle of the third column, the 
formula: 


S Vz (X — X)2/(N 1) 


should have had a horizontal bar over 


either X, thusly: X. On the next page, 
the last line in the first column on the 
left was apparently transposed from 
its correct position at the bottom of the 
middle column. 

On that same page, 527, near the 
bottom of the right-hand column a line 
of type is missing. The last sentence 
in the definition of the term “stu- 
dentized” should have read: “Here it 
means specifically the difference of 
one extreme of data from the average, 
divided by the standard deviation, to 
measure the divergence from the mean 
in units of the standard deviation.” 

C. T. SHEWELI 
Research Specialist 

Humble Oil & Refining Co. 

Baytown, Texas 

e Thank you, reader and author 
Shewell. The corrections will be made 
in the reprints of your very valuable 
series of articles on statistics. 


Water Treating 


[To THE Epitor: We wish to offer the 
following comments on one section of 
the excellent article by George E. 
Shaffer, Jr., of Milton Roy Co., in the 
June 1954 issue of PETROLEUM PRoc- 
ESSING [“Some Solutions to Flow Con- 
trol in Water Treating,” pp. 891-893]. 
We refer to the section on “Oxygen 
Scavenging Boiler Feed” on pg. 893. 

In referring to the use of hydrazine 
aS a deoxygenating agent in boiler 
feedwater, Mr. Shaffer mentions 
“High chemical cost (several dollars 
per pound) This statement can 
be misleading because a usual central 
power station purchase is one or more 
240-lb. drums of 54.4% hydrazine 
solution. [In this quantity] . . . the 
price is $1.55 per pound of solution, 
which is approximately equivalent to 
$2.86 per pound of N.oH,. 

A further statement is that this high 
chemical cost makes over-treatment 
prohibitive. 

Actually, over-treatment is not only 
unnecessary with hydrazine, but also 
undesirable. In starting to use hydra- 
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BROWN FINTUBE 
TF-18 TANK HEATERS 


HAVE OBSOLETED OLD 
FASHIONED TANK COILS 


1 LOWER COST—Users report that the cost of 

) TF Heaters plus their installation is usually less 
than the cost of just installing bare pipe coils 
of equivalent capacity. 





VERTICAL MOUNTING — on legs about 10” 
2) above the tank floor brings the entire heating 
surface in contact with the tank contents— 
avoids heating through a layer of sediment, 


MUCH INCREASED EFFICIENCY —Finned 

3) construction provides approximately 7 times 
more heating surface per foot of tube length 
than plain bare pipe—permits more heat to be 
transferred—faster—at lower temperatures 
per square foot of surface, avoiding coking or 
damage to heat sensitive products. 


EASY INSTALLATION —TF-18 heaters pass 

4) easily through a standard manhole permitting 
installation in new or existing tanks. They do 
not require welding inside the tank. Manifolded 
into groups or individually trapped. 


You can’t keep your operations com- 
petitive with old fashioned, obsolete 
methods. Write today. Get full details 
about these new, fully proved, less costly, 
more efficient tank heaters. 


New fully descriptive Bulletin No. 541 gives dimen- 
sions and full details. Write for your copy today. 


3. Brown = 
=m Fintube Co. capa cu 


NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND © CINCINNATI © DETROIT 
CHICAGO © ST. PAUL ® ST. LOUIS © KANSAS CITY © MEMPHIS © BIRMINGHAM © NEW ORLEANS 
SHREVEPORT © TULSA © HOUSTON © DALLAS * DENVER © LOS ANGELES © SAN FRANCISCO 
BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND 
FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY 
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Chemiseal 
TEFLON Expansion 
Joint absorbs shock, 
vibration, expansion and 
contraction. 


te 
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Chemiseal 
TEFLON Flex- 
ible Coupling 
corrects mis- 
alignment and 
absorbs shock and 
vibration. 


Write for Bulletin FC-952. 
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zine in a steam generating system, 
about 200% in excess of the equiva- 
lent dissolved oxygen in the feed- 
water may be fed. After the system is 
conditioned with hydrazine, this initial 
dosage can be cut back almost to the 
theoretical value (1 Ib. NoHy, to re- 
move 1 lb. O.). General indications 
to date are that there is little difference 
between the cost per day of hydrazine 
versus sodium sulfite in boiler opera- 
tion. 

If 700 to 800% excess hydrazine is 
added to the feedwater, ammonia will 
be formed and carried over with the 
steam. If the pH of the condensate, 
due to ammonia alone, exceeds 8.5, 
corrosion of admiralty metal tubes in 
condensers and heat exchangers will 
occur. Correct dosage and control of 
hydrazine is therefore essential for 
proper results . . 

E. R. Woopwarp 
Market Development Dept. 
Mathieson Chemical Corp. 
Baltimore, Md. 


Insulation Chart 


To THE Eprror: We would very much 
appreciate having you clarify the next 
to the last paragraph [“Graph Aid in 
Specifying Insulation,” January, 1954, 
pp. 99-100], from which we quote: 
“Temperature of the outside insulation 
surface is assumed at 120° F. in con- 
verting mean temperature to hot sur- 
face temperature in Equation (2).” 
Please furnish a numerical example. 

E,. W. CLARKE 

Blaw-Knox Co. 

Chemical Plants Division 

Pittsburgh 30, Penna. 

@ Here is your answer, Reader Clarke, 
as provided by J. M. Barhnart, execu- 
tive director, Industrial Mineral Fiber 
Institute, Inc.: 

“In the make-up of the alignment 
chart, some expression had to be ob- 
tained for the heat loss per hour in 
Btu/sq.ft., including an expression 
which would depict a mean coefficient 
of thermal conductivity in terms of hot 
face temperature. The expression, k= 
0.252-+-0.00035 t, where ¢ is the hot 
surface temperature, ° F., most nearly 
describes the above. 

“For example, suppose a hot sur- 
face temperature is 600° F., with 3 in. 
of mineral wool blanket insulation de- 
sired; then k—0.252-4-0.0035 (600) 

0.462; and u=—[600—80]/[3/0.462) 
1 (1/2)]=520/(6.5 + 5)—74.4 Btu 

hr./sq. ft. This value checks the chart. 

“The mean temperature of 600° F. 
hot face and 120° F. outside tempera- 
ture of outside of the insulation sur- 
face is 360° F., for which the mean k 
is 0.46 Btu-in./hr.-sq.ft.-° F.” 
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CRUDE RUNS TO STILLS 


Millions of b/d, monthly averages 


PRIMARY GASOLINE STOCKS 


Millions of bbis., end of month 


PRIMARY DISTILLATE STOCKS 
(Millions of bbis., end of month 


runs has resulted in reducing refinery 
gasoline output about 55,000 b/d from 
the same period last year. Thus, even 


Cut in Runs Improves Inventories 


OUTLOOK: Crude runs are likely to 
continue on a reduced level. Gasoline 
stocks by late fall may approach 1953 
levels—Cold days will find heating oil 
inventories adequate except perhaps 
on the Gulf Coast. 


General: Further announcements by 
oil companies of reductions in runs to 
still and also in their requirements 
of crude from Texas in September, 
indicate that refinery operations in 
general will remain about at the level 
of early August. 

Refinery runs for July and early 
August were around 6,900,000 b/d 
avg., about 2.8% less than in the 
same weeks in 1953, and well under 


od. The slackening in operations ts 
general in the major refining districts 
Improvement in the wholesale gasoline 
market is already noticeable. 
Gasoline: The reduced rate of re- 
finery operations starting with the 
third quarter has substantially stepped 
up the withdrawals of 
refiners’ storage. 


gasoline from 
In six weeks in July 
and early August, total drafts for the 
U.S. were over 11,000,000 bbls., while 
in the corresponding period last year 
they were only 4,172,000 bbls. Thus 
in place of a surplus of gasoline stocks, 
late in June, of 21,000,000 bbls. over 
those at the same date in 1953, inven- 
tories Aug. 6 totaling 156,808,000 
bbls., were only about 15,000,000 bbis 


without any large increase in demand 
from last year, if plant operations con- 
tinue On the present scale, the smaller 
current output should lead to con- 
tinued sizeable reductions in stocks 
Heating Oils: The reduction in 
crude runs has so far resulted in cut- 
ting plant output of heating oils 
(kerosine and distillates) by about 
40,000 b/d. The stocks buildup at re- 
fineries has been at the same rate as 
in 1953 and the U.S. total of 137,- 
616,000 bbls. Aug. 6 was close to the 
figure for Aug. 8, 1953. The distribu- 
tion over the country differs in that 
the combined East and Gulf Coast 
districts Aug. 6 were some 5,700,000 
bbls. less than a year ago, while the 





the spring forecasts of what volume higher than on Aug. 8, 1953 Ind.,-Ill.-Ky. district was 4,500,000 








of oil would be processed in this peri- The present curtailment of crude bbls. higher. 
KEY STATISTICS PRODUCT AND CRUDE PRICES 
Figures given in terms of millions of b/d, monthly averages, Products—¢ gal., weighted average prices in 
except stocks, which are in millions of bbls. at end of month crane tel. ala Talde 
— , — oy Ane. hea Source—Platt’s Oilgram Price Service 
Secaite 686 686 672 Aug. 1954* July 1954 Aug. 1953 
U.S. Stocks 279.824 279.744 285.352 Gasoline 11.43 11.43 12.46 
Runs to Stills 6.739 6.922 7.163 Distillates 8.72 8.66 8.99 
GASOLINE Kerosine 10.24 10.25 10.32 
Refinery Output 377 3.378 3.518 Residuals 3.79 3.71 3.91 
Refinery Demand 3.624 3.732 3.544 Above 4 Products 8.67 8.64 9.27 
Primary Stocks 156.328 158.174 144.238 Lube Oils 16.30 16.52 18.35 
HEATING OILS Crude 2.81 2.81 2.84 
Refinery Output 1.700 1.716 1.724 
Refinery Demand 1.054 1.094 1.053 
Primary Stocks 141.031 132.636 154.351 REFINERY YIELDS 
RESIDUALS 
Refinery Output 1.078 1.108 1.222 % on Crude Runs to Stills 
Imports 226 277 239 Aug. 1954* July 1954 Aug. 1953 
Total Supply 1.304 1.385 1.461 Gasoline 45.3 44.4 44.5 
Refinery Demand 1.232 1.250 1.411 Kerosine 4.1 4.4 4.1 
Primary Stocks 55.673 54.735 50.007 Distillates 21.1 20.4 19.8 
Residuals 16.0 16.0 17.0 
Through Aug. 13, except Crude Stocks, which are B. of M 
data one day later Through Aug 




















SOURCE OF DATA (except prices): June, July and Aug., API weekly reports: earlier months 


Bureau of Mines 
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Motor Fuel Shipments Close to ‘53 Level 


MOTOR FUEL 


From From 
Crude Not. Gas Total 





SUPPLY (Millions of b/d 
4 








Through Aug 


lier months, Bureau of Mines 


PETROLEUM PROCESSING, 


Aus. 052 430 3.482 
Aug. '53 211 403 3.614 
Change 159 027 132 
% Change 5.( 6.7 3.7 
f DEMAND (including Exports) (Millions of b/d 
4 Aug. ‘54 3.624 
> Aug. ‘53 3.544 
; Change 080 
&3. * % Change 2.3 
; TOTAL SUPPLY (Millions of bbls 
33. 7 Mos. '54 643.809 87.11 730.920 
; 7 Mos. ‘53 646.074 80.947 727.021 
Fs Change 2.265 6.164 |3.899 
= % Change 0 7.6 5.4 
TOTAL DEMAND (including Exports) (Millions of bbls. 
7 Mos. ‘54 726,253 
7 Mos. °53 720.056 
Change 6.197 
% Change 0.9 
i 6 MR ARSE 2 Eee ee 
1953 1954 Through Aug. 13 
. . > 
Heating Oil Demand Still on Bottom 
HEATING OILS 
40 Kerosine Dist. Fuels Total 
PRODUCTION (Millions of b/d 
a7 Aug. ‘54 278 1.422 1.700 
: Aug. ‘53 298 1.426 1.724 
34 Change 020 004 024 
’ “ Change 6.7 0.3 1.4 
Pa DEMAND (including Exports) (Millions of b/d) 
; FORECAST Aug 157 897 1.054 
3 IPAA REVISED 5-3-54 Aus. ‘53 156 897 1.053 
328 Change 001 000 001 
fos % Change 0.6 0.0 0.0 
a TOTAL PRODUCTION (Millions of bbis 
2 7 Mos. ‘54 71.77 303.080 374.854 
eas Mos. °53 72.921 307.781 380.702 
: Change 1.147 4.701 5.848 
pian % Change 1.6 1.5 1.5 
TOTAL DEMAND (including Exports) (Millions of bbls. 
1 7 Mos. '54 68.938 302.3 371.321 
Mos. ‘53 69.417 307.886 377.303 
13 Change 479 5.503 5.982 
“ Change 0.7 1.8 1.6 
1.0 
3-8& mae 3.2: 8 2 eG 
1954 Through Aug. 1 
. . 
Residual Supply-Demand Slips Off 
RESIDUAL FUELS 
Refinery 
2.2 Output Imports Total 
FORECAST 
\PAA REVISED 5-354 SUPPLY (Millions of b/d) a + 
Aug. ‘54 1.0 226 1.304 
2.0 . aes 
Aug 53 1.222 £59 1.461 
18 Change 144 ] 157 
“oe Change ll + 
516 *. DEMAND (including Exports) (Millions of b/d 
° a ) 
. Aug. 54 1.252 
$ ° Aus. '5 411 
»1.4 - a 
z . Change 1/9 
. c 77 
e} 2 ~~.” - nin o Change 12 
: a “ TOTAL PRODUCTION (Millions of bbls , 
2 7 Mos. '54 249.40! 16.568 25.97 
a 7 Mos. "53 263.935 81.704 345.639 
: 8 Change 14.530 5.136 19.666 
? “oe Change 5.5 6 5.7 
é TOTAL DEMAND (including Exports) (Millions of bbis 
~ om 7 Mos. ‘54 322.383 
4 eae a~T > 7 Mos. "53 350.169 
~ _ ~ Change 27.786 
—— ~—— ‘ 7¢ 
2 ce Change } 
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RUNS TO STILLS and DISTRIBUTION OF PRIMARY STOCKS BY U. S. REFINERY DISTRICTS 
Primary stocks include those at refineries, at large terminals and in pipelines; all data based on API reports 
RUNS TO STILLS GASOLINE STOCKS RESIDUAL STOCKS 
Millions of b/d average for Millions of bbis., (Millions of bbis., 
week ending on date shown) on date shown on date shown 
Aug. 13 Aug. 14 % Aug. 13 Aug. 14 % Aug. 13 Aug 14 % 
District 1954 1953 Change Change 1954 1953 Change Change 1954 1953 Change Change 
East Ceast 1.027 1.063 036 3.4 35.423 34.199 4 1.224 3.6 11.606 12.773 1.167 9.1 
Gulf Coast 2.142 2.225 — .083 3.7 26.805 25.459 + 1.346 5.3 7.258 9.038 1.780 19.7 
Total Coasta 3.169 3.288 119 3.6 62.228 59.658 + 2.570 4.3 18.864 21.811 2.947 13.5 
Appalachian 188 197 009 4.6 6.627 4.932 + 1.695 34.4 822 895 073 8.2 
Ind.-Ill.-Ky 1.301 1.314 013 1.0 35.868 28.064 + 7.804 27.8 4.854 4.484 . se @F 
Okla.-Kans.-Mo 587 618 031 5.0 15.872 15.009 + 863 5.7 1.204 1.211 007 06 
Other Inland 576 649 073 11.2 16,875 14.106 -+ 2.769 19.6 2.268 2.807 539 19.2 
Total Inland 2.652 2.778 126 4.5 75.242 62.111 +-13.131 21.1 9.148 9.397 249 2.6 
Total East of Calif 5.821 6.066 245 4.0 137.470 121.769 415.701 12.9 28.012 31.208 3.196 10.2 
California 914 1.026 112 10.9 18.858 19.976 1118 5.6 27.661 19.025 18.636 45.3 
Total U. S 6.735 7.092 357 5.0 156.328 141.745 14.583 10.3 55.673 50.233 15.440 108 
DISTILLATE STOCKS KEROSINE STOCKS TOTAL HEATING OIL STOCKS 
Millions of bbis., Millions of bbis., (Millions of bbis., 
on date shown on date shown on date shown 
Aug. 13 Aug. 14 % Aug.13 Aug. 14 a, Aug. 13 Aug. 14 % 
District 1954 1953 Change Change 1954 1953 Change Change 1954 1953 Change Change 
East Coast 35.761 37.948 2.187 58 13.134 13.148 014 +O 48.895 51.096 2.201 43 
Gulf Coast 17.013 21.409 4.396 20.5 6.364 6.103 + .261 4.3 23.377 27.512 4.135 15.0 
Total Coastal 52.774 59.357 6.583 11.1 19.498 19.251 wa 5 72.272 78.608 6.336 8.1 
Appalachian 2.474 1.821 1 .653 35.9 1.033 1.053 020 1.9 3.507 2.874 + .633 22.0 
Ind.-Ill.-Ky 22.512 18.947 13.565 18.8 8.434 7.774 + 660 8.5 30.946 26.721 14.225 15.9 
Okla.-Kans.-Mo 11.960 12.001 041 0.3 1.895 2.291 396 17.3 13.855 14.292 437 3.1 
Other Inland 5.547 5.333 + 214 4.0 1.849 1.396 + .453 32.4 7.396 6.729 L 667 99 
Total Inland 42.493 38.102 +4.391 11.5 13.211 12.514 + 697 5.6 55.704 50.616 5.088 10.1 
Total East of Calif 95.267 97.459 ane: oe 32.709 31.765 + .944 3.0 127.976 129.224 1.248 1.0 
California 12.659 12.710 051 04 396 402 006 1.6 13.055 13.112 057 0.4 
Total U.S 107.926 110.169 2.243 2.0 33.105 2.167 L 938 2.9 141.031 142.336 1.305 0.9 
. . 
Natural Gas and Refinery Gas Liquids 
SUPPLY AND DEMAND STATI 
-— U STATISTICS 
850 OF NATURAL GASOLINES, Bureau of Mines Data) 
LPG AND LRG 
825 INCLUDING CURRENT PRODUCTION May Apr May 
- ur 1000 b/d monthly average 1954 1954 1953 
e 800 At Natural Gasoline and Cycling Plants 
3 775 Liquefied Petroleum Gas 304 31 295 
= i Natural Gasoline and Isopentane 268 26 249 
§ 750-7 == ames Condensate 28 31 24 
. ieee Finished Gasoline, Naptha and Others 7 54 69 
P) 725 INCLUDING Total Natural Gasoline and Cycling Plant 
; 700 LRG a Production 657 661 637 
t DOES NOT a Liquefied Refinery Gases 90 89 90 
; 75 sree. — ,cooor conenee® Total Marketable Gas Liquids 747 750 727 
P 3 °° © cece “ te - 9? 
= 650 teeceee! Lease Condensate 101 10 92 
*Meegeoe™ pact Total Natural Gas Liquids 848 855 819 
625 
J F M A M J J A s eo; 8. a 
CURRENT DEMAND (1000 b d monthly average 
LPG and LRG 345 BI 353 
Natural Gasoline, Isopentane and Other 50 58 336 
Total Current Demand 695 7 689 
DEMAND 
850 FOR NATURAL GASOLINES, 
INCLUDING May May 
“- , US AND (ne CUMULATIVE PRODUCTION (1000 bbls 1954 1953 
LPG and LRG 64,457 60,738 
§ 800 Natural Gasoline, Isopentane and Other 52,332 51,905 
H Total Marketable Gas Liquids 116,789 112,643 
~ w9S 
zg 
: 750 fi CUMULATIVE DEMAND (1000 bbis 
7 . a F LPG and LRG 61,474 59,050 
3 ad —— ae - Natural Gasoline, Isopentane and Other 52,594 51,433 \ 
3 700%, DOES NOT ra Total Cumulative Demand 114,068 110,483 : 
§ 675 «(°%. ae 
: *. (RG af May Apr May 
2 *. nd STOCKS (1,000 bbis., end of Month 1954 1954 1953 
-— 650 we oe" . a email 
pa Prat Rs 2 re LPG and LRG 7,460 5,942 3,595 
J F M A Mer J A s ° N C Natural Gasoline, Isopentane and Othe 4,626 4,529 4,92) 
Total Stocks 12,086 10,471 8,522 
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MILL SCALE REMOVED 
CHEMICALLY FROM 
NEW PLANT EQUIPMENT 


7 


Entire ammonia plant cleaned after erection. 
Job done in 4 days, cutting operator’s 
estimated cleaning cost almost 50%. 


EE EE TT ST 





A new synthetic ammonia plant had just been erected. 
The operator wanted to remove the mill scale from the 
entire operating system before the plant was put into 


~ 


production. This would eliminate dangers of product 
contamination, retarded heat transfer and further cor- 
rosion. And once the plant was put into operation, it 
could stay on stream. 


Dowell engineers did the job in just 4 days. They used 
chemical solvents to remove the mill scale from all 
equipment in the ammonia, oxygen and lube systems— 

jul} Gy EX , : p , ; — ny 
compressors, after-coolers, intake, discharge, hydraulic ; 


and synthesis lines, nitrogen knockouts, synthesis 


were applied through regular connections—no dis- Dowell engineers apply their wide chemical experience io your problem 





and raschig ring towers, and ammonia bowls. Solvents 


mantling was required. 


The operator indicated that Dowell Service saved his r , _ : ‘ 

sy Dowell engineers do the job for you. They bring chemi- 
company almost 50% over their own estimated cost of iar 

ee ; cal solvents in truck-mounted tanks right to the job. 
removing the scale using mechanical methods. ne Set : 
They furnish all necessary pumping and control equip- 
ment. Solvents are applied according to the techniques 
demanded by the job: filling, spraying, jetting, cascad- 
ing or vaporizing. These liquid solvents go wherever 
steam and water flow, reaching surfaces inaccessible 
to other cleaning methods. No special scaffolding is 
required. There is usually no dismantling, and downtime 
is held to a minimum. 


Perhaps chemical cleaning can help increase the 
efficiency of equipment in your plant. For complete 
information and cost estimates, call your nearest of 
over 130 Dowell offices—no obligation, of course. If 
you prefer, write directly to DOWELL INCORPORATED, 
TULSA 1, OKLAHOMA, Department [.3: 


oOo 





DOWELL SERVICE 


chemical cleaning service for industry 
~ 





A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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One of a Series of Interest to the Petroleum Industry * 
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This new booklet helps dealers 
answer customer complaints 
on poor power 


How do your dealers react when a 
customer complains that the gasoline 
they sell lacks power? Do they lose 
the customer? Or are they able to 
counter with some ready and 
vincing sales ammunition? 

If they have trouble answering 
these complaints in a way that keeps 
the customer coming back, the four- 
page folder shown above can be a 
big help to them. It describes the 
many mechanical troubles that can 
cause power loss o « « SUX h as poor 
spark plug condition, improper dis- 
tributor or carburetor settings, leaky 
intake manifold and the various fac- 
tors contributing to low compression. 
And it discusses them in a simple, 
easy-to-understand style. 

Ask any Du Pont Petroleum Chem- 
icals Division representative for a 
sample copy, and for information on 
obtaining them in quantities for your 
dealers. 


con- 











New Silica Grease 
Thickener Announced 


Here is a new type of grease thickener! 
This new additive, Estersil GT, is 
quite different from any thickener 





IN THIS PILOT PLANT at the Du Pont Petrole 
um Laboratory 


we will be glad to help you 
improved greases Estersil GT 
and your own oil stocks. 


formulate with 


previously used in commercial grease 
It is made by Du Pont and 


ly by the Du Pont Pe 


produc tion 


sold exe lusive 








YOUR CUSTOMERS TOLD US!... 


And we have now published their preferences in a single 
volume to help you evaluate services and promotions. 


During the past year and a half we have published six different re ports on 
the extensive Du Pont survey of service station customer buying habits and 
preferences. But the de mand for these individual re ports has far exceeded 


the supply. 


Now, to help catch up with the demand and to provide marketing men 
with the over-all story in one handy reference book, we have combined all 
the reports into a single volume for selective distribution. 


Windshield png wes the 


eventty grren service - even se 
85% said they wanted it, only 6 


recewed @ 


THE SER 
vi 
AND THE ; 


€ 
OMPLanon oF as 
Ponts 





YOUR CUSTOMERS ARE AN “OPEN BOOK” when you keep handy a 


copy of this Du Pont survey report, 


The new book covers many different 
aspects of oil company marketing and 
customer purchasing habits. And it is 
arranged in chapters according to the 


troleum Chemicals Division. 


Chemical ‘‘Raincoat”’ 


The new material, an estersil, is a pel 
letized form of finely divided 
phous silica. One of its outstanding 
properties is a water repellent “rain 
coat” which is chemically attached to 
each tiny partic le. 

This chemically bonde d “raincoat 
means that you can now m ike 
with unusual resistance 
breakdown in the 


amo! 


a grease 
to washout or 
presence ot water. 


Synthetically Made 


Estersil GT is compl tely synthetic 


| 


“The Service Station and the Motorist.” 


following breakdown: 
1. Selection of the service station and 
customer loyalty to the station. 


2. Brand name recognition | OvER } 


And it was specially developed by 
Du Pont for grease compounding. With 
it, you can easily prepare a unique 
multi-purpose grease that will give r 


markable endurance on even the most 
gruelling assignments. 

In addition to water resistance, your 
greases made with Estersil GT will 


show unusually high thermal stability 
superior oxidation stability, and excep 
tional shear stability under both normal 
and high temperature conditions. They 
possess superior handling qualities, too. 
For more information and free 
ples of Estersil GT, address your r 
quest to our W ilmington office. 


Sam 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 








CONTINUED 


and loyalty to brand. 


Survey Report 


3. Knowledge of gasoline grades and 
reasons for purchase. 
1. Price, credit cards and charge ac- 


counts. 

Oil and TBA purchases. 

6. Services wanted by the motorist, 
isked for by the motorist, and given 
by the dealer. 

By providing you with an accurate 
reading of customer preferences, this 
new book can help you tailor promo 
tions for maximum effectiveness and 


etficiency. 


How It Was Done 


lhe survey is the result of thousands of 
household interviews with service sta 
many 
thousands of actual observations at the 
island where purchases are 
made. The interviews show what cus 
tomers think and say about your prod 
ucts and dealer services. The observa 
tions. taken at 1,193 different service 
stations, show what customers actually 
do when making a purchase. The sur 
vey itself, which was conducted by 
National Analysts, Inc., is completely 
im} irtial 


tion customers . and more 


pump 


Regional and Seasonal Breakdowns 


N ition il In scope, the survey is SO OI 
ganized that the findings can be ana 
lvzed according to region—for the four 
main marketing areas of the country. 
Separate breakdowns by sex, income 
ind age of the respondents are also in 
cluded. as well as breakdowns for age 
ind price of car. 

What's more, the service station ob 
servations are catalogued according to 
seasons — and based on about 6,000 
observations during each of the four 
“ LSOTIS 

In addition to the one volume report, 
the compl te information collected by 
this survey is recorded on IBM cards. 
Thus, it can be cross-tabulated to pro 
vide a wide variety of specialized 
bre ikd WHS 

As such, we believe this Du Pont 
survey of consumer gasoline and TBA 
buving habits to be the most compre 
hensive, penetrating and accurate ever 
undertaken by any segment of the 
petroleum industry. 


Special Distribution 


Although the new one-volume report 
on this survey is not available to ma 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division . 


IN CANADA: Du Pont Company of Canada Limited 


Wilmington 98, Delaware 
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ROBERT E. HOLETON is the district 
manager in charge of sales for the 
Du Pont Petroleum Chemicals Division 
in Washington, Oregon, and Idaho. His 
headquarters are in Seattle. 

He joined the Du Pont Company as 
a chemist in 1933. After a wide experi 
ence in a number of Du Pont labora 
tories and semi-works areas, Mr. Hole- 
ton was transferred to the Petroleum 
Chemicals Division in 1949. 

Prior to his present assignment in the 
newly created Seattle District, he was 
a sales-service representative in the 
Division’s Eastern Region. 

He is a graduate of Temple Univer- 
sity and a member of the American 
Chemical Society. 


New Way to Protect 
Blending Plant Scales 
and Weightographs 


A lightweight polyethylene cover is 
now available to you on request for 
protecting blending plant scales and 
weightographs during washdowns. 





keters all the way down the line, it will 
be distributed on request to marketing 
executives. And it is ideal . . . as refer- 
ence material . . . for use by oil com- 
panies in preparing condensed market- 
ing information for general dealer dis- 
tribution. 














ROBERT E. HOLETON 


The new scale cover was specially 
designed for this purpose by Du Pont. 
It fits neatly and can be removed 
quickly. 

A large card identifying the mix in 
the weigh tank appears on the facing 
side of the cover. Made in two sizes, 
the covers are designed to fit any blend- 
ing plant scale installation. 

The new scale cove rs have already 
been installed in many plants. Refiners 
using them report excellent results in 
helping prevent rust which may be 
caused by excessive moisture accumu- 
lation during blending plant wash- 
downs. The scale covers also provide 
protection corrosive action 
when equipment is not in use. And 
they have greatly improved housekeep- 
ing efficiency in blending plants where 
former makeshift covering required 
special handling. 

For a cover to protect this equip- 
ment in your own blending plant, ask 
a Du Pont representative or send your 
request to the nearest Du Pont Petrole 
um Chemicals Division regional office. 


against 


Better Things for Better Living 
... through Chemistry 


Petroleum Chemicals 


Regional \ 
Offices: } 


NEW YORK, N. Y.—1270 Ave. of the Americas Phone COlumbus 5-3620 
CHICAGO, ILL.—8 So. Michigan Bivd 

TULSA, OKLA.—1811 So. Baltimore Avenue 
HOUSTON, TEXAS—705 Bank of Commerce Bidg 
LOS ANGELES, CALIF.—612 So. Flower St 
Petroleum Chemicals Division, 80 Richmond Street West, Toronto | 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg 


Phone RAndolph 6-8630 
Phone Tulsa 5-5578 
Phone PReston 2857 

Phone MAdison 5-169! 

Ontario 

6539—Wilmington 98, Del 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 
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WHEN 
OXIDATION 
ISA 
PRIME FACTOR 





Qotimum tube 
tor the [b= 





CHow pate)*x (5p.vel KG 
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Tube Selection 


When any metal is exposed to high temperatures, 
it burns. Slow burning is called oxidation and in the 
process scale forms on the metal being burned. If the 
process continues the scale will flake off, causing loss 
of metal. 


One of the major benefits resulting from alloying 
chromium with iron is greatly increased resistance 
to oxidation at high temperatures. A tight surface 
layer of chromium-rich oxide is formed and this layer 
retards oxygen diffusion. Tests have shown that re- 
sistance of chromium alloy steel to oxidation is 
directly proportional to the chromium content of the 


! (pressure) x (diameter) x Callo ‘ 





Canuat he 









Ca 
eS 


Redveed to a Formula 
—even a complicated one 


alloy. The chart below compares relative oxidation 
resistance at 1200 F of stainless and carbon steels, 
as determined by scale loss on heating 250 hours. 
But only an expert can properly evaluate all of the 
elements that make up the best analysis to match the 
requirements of your specific tubing application. 
There is no substitute for the kind of experience with 
these problems you'll find at B&W. 


To get the most benefit from B&W’s long experience 
in matching tubes to jobs, call on Mr. Tubes, your 
nearby B&W Tube Representative. He can help you 
make the best choice. 


GRAMS LOSS—250 HOURS AT 1200 F 





CROLOY 18-85 (18% Cr, 8% Ni) > 


LJ 
NO pose 





CROLOY 12 (12% Cr) > 





CARBON STEEL >» 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. —Seamiess Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio— Welded Carbon Stee! Tubing 
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THESE 
72 FIRMS 


have hought one or more 


FLUOR FIN-FAN 


AIR-COOLED HEAT EXCHANGER 


within the past 13 years 


rhe firms listed on this page, and many 
others, have bought Fluor Fin-Fans since 
they were first introduced in 1941. Cus- 
tomer acceptance is indicated by the num- 
ber of repeat orders — over 50% of these 
firms have repurchased Fluor Fin-Fans, 
and several of them have used no other 
heat transfer equipment. Investigate Fluor 
Fin-Fans for dependable waterless cool- 
ing, and join this list of satisfied users. 


Write for your copy 
of the FLUOR FIN-FAN 
Bulletin FF-FD-0.002 


*A. T. & S. F. RAILWAY 

* ALUMINUM COMPANY OF AMERICA 
* AMARILLO OIL COMPANY 
ATLANTIC REFINING COMPANY 
BARNHART HYDROCARBON CORP. 

* BLAW-KNOX COMPANY 

* BOROUGH OF ASPINWALL 
BOROUGH OF GROVE CITY 
BROOKLYN UNION GAS COMPANY 
CHICAGO CORPORATION 

* CITIES SERVICE OIL COMPANY 

* CITIES SERVICE GAS COMPANY 
COLOMBIAN PETROLEUM CO. 

* COLORADO INTERSTATE GAS CO. 
* COOPER-BESSEMER 

COPRA OIL & MEAL COMPANY 

* COSDEN PETROLEUM COMPANY 
DRESSER ENGINEERING CO. 

* EL PASO NATURAL GAS COMPANY 
* EQUITABLE GAS COMPANY 
GIRDLER COMPANY, THE 

HOME GAS COMPANY 

HONOLULU OIL CORPORATION 

* HOPE NATURAL GAS COMPANY 

* LOMITA GASOLINE COMPANY 

* LONE STAR PRODUCING COMPANY 
* MICHIGAN-WISCONSIN PIPE LINE CO. 
MONTANA-DAKOTA UTILITIES 

OHIO OIL COMPANY, THE 

* OTHA H. GRIMES 

PACIFIC NUT OIL COMPANY 

* PEOPLE'S NATURAL GAS COMPANY 
* PERMIAN BASIN PIPE LINE CO. 
PHILADELPHIA ELECTRIC COMPANY 
* PHILLIPS PETROLEUM COMPANY 
PIONEER NATURAL GAS COMPANY 


* RICHFIELD OIL CORPORATION 
RUNNELS GAS PRODUCTS CORP. 
SAN DIEGO GAS & ELECTRIC CO. 
SAN JOAQUIN COTTON OIL Co. 

* SHELL OIL COMPANY 
SID RICHARDSON GASOLINE CO. 

* SINCLAIR OIL & GAS COMPANY 
SOHIO PETROLEUM 

* SOUTHEASTERN PIPE LINE COMPANY 

* SOUTHERN CALIFORNIA GAS CO. 

* SOUTHERN COUNTIES GAS CO. OF CALIF. 

* STANOLIND OIL. & GAS COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA. 
STANDARD-VACUUM OIL COMPANY 
STAUFFER CHEMICAL COMPANY 
SUNRAY OIL CORP. 
SYLVANIA CORPORATION, THE 
TENNESSEE GAS TRANSMISSION CO. 
TAYLOR OIL & GAS COMPANY 
TEXAS COMPANY, THE 
TEXAS EASTERN TRANSMISSION CORP. 
TEXAS GAS TRANSMISSION CORP. 
TEXAS-ILLINOIS NATURAL GAS PIPE LINE 
TIDE WATER ASSOCIATED OIL Co. 
TRANSCONTINENTAL GAS PIPE LINE CO. 
U. S. SPRING & BUMPER COMPANY 
UNION GAS SYSTEM, INC. 
UNION GAS COMPANY OF CANADA, LTD. 
UNION O1L. COMPANY 
UNITED FUEL GAS COMPANY 
UNITED GAS PIPE LINE COMPANY 
U. S. ARMY CORPS OF ENGINEERS 

* WARREN PETROLEUM CORPORATION 
WASHINGTON GAS LIGHT COMPANY 
WESTINGHOUSE ELECTRIC 
WEST VIRGINIA GAS CORP. 


* Repeat customers who have bought more than one Fin-Fan. 


THE FLUOR CORPORATION. LTO 
CALIFORNIA 


LOS ANGELES 22, 
FLU OR OF CANADA 
FerU OR FE AUANA, 


wf AO wRtawrson 


NEW YORK 
CHICAGO 
PHILADELPHIA 
BOSTON 
PITTSBURGH 
SAN FRANCISCO 
HOUSTON 
BIRMINGHAM 
TULSA 





Report from 
Brea Chemicals’ 
New Ammonia Plant... £ 


i 





: 
-, 





« ' ai 





F Braun & Co., Engineers and Constructors 


»+. On their . 
Air Produc £3 Low-Temperature 


LIQUID NITROGEN WASH UNITS) 


and Tonnage Oxygen-Nitrogen Generators 





ix. 
Bata CuBMITALS> 


Box i28 


Qana. CALIVORSTA 


AIR PRODUCTS built two of these “Package”’ 
hydrogen purification units using nitrogen wash and 
two oxygen-nitrogen producing units for Brea 
Chemicals, Inc., a subsidiary of Union Oil Company 
of California. “Package’’ Nitrogen Wash Units are 
available from A/sr Products with capacities to 
10,000,000 cubic feet per day. Larger plants with 
greater capacities are also available. Both types are 
ee designed and built to meet individual requirements. 
The prompt avo. "site was indeé h apprecia : ‘ . p 
sultation ee and is veTy S™. sistance in For further information on hydrogen purification 
during OU} cy gave us was OF iY aate plants ... oxygen-nitrogen generators . . . other low- 
The —. an early "on = temperature processing units for gas separation . . . 
ome y truly, write or phone A/sr Products, Incorporated, Dept. | 
Box 538, Allentown, Pa. 


BREA CHEMI 


Air Products 


Specialists in Low-Temperature Processing 
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Badger 
Cnpcarcre Joie 











HIGH PRESSURE LINE 





Picture a pipe line not only “hot” but also under high pres- 
sure. At any point where the pipe line changes direction 
abruptly, two distinct problems are involved: the usual 
thermal expansion but equally important, the terrific thrust 
created by the line pressure. Some means must be provided 
for ‘holding’ the pipe which in most installations can be 
securely anchored to a supporting structure. There are cases 
however, when this is not possible. 

How can such a problem be handled? 

This “Balanced” joint was designed for just such unusual 
problems. The unit consists of two joints tied together with 
four heavy rods. One end of the unit which is anchored at 





Typifying 
Joint Engineering 
at its Best 


44 


JOINT 


ance 


the center is blanked off. The rods balance the internal 
pressure. Thus, the only force exerted on the intermediate 
anchor is the force required to open and close the joints. 

During the past few years we have engineered a number 
of these “Balanced” joints. The joint illustrated above was 
designed for use on a turbine, where it was necessary to 
reduce the stresses on the turbine casing. In another typical 
case (see sketch) “Balanced” joints were used to relieve the 
stresses on a bridge carrying a high pressure gas main. 
The anchor force was reduced from 245,000 pounds to 
14,000 pounds. 

This same engineering skill and flexibility in thinking is 
back of the other special joints as well as standard packless, 
corrugated joints with which the name Badger has for so 
long been associated. These are the joints you can trust to 
serve you well. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET 
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A SYNOPSIS OF AD #5: The purchasing department of Western Supply is 


“THE charged with keeping the delicate balance between warehouse stocks of plate, 
BRAND orm tubes, channels, and flanges and special materials requisitioned from 
4 . outside sources. This balance is essential if maximum heat exchanger economy 

OF 4 > is to be achieved. The skill of Western’s purchasers is proven in securing the 


PROGRESS” 


high priced materials involved in alloy fabrication. Dollars saved through this 


experience are happily passed on to Western’s customers. 


By Heat 
RE oh NE 


Excha Ger « Sp ectalists 


‘ sulfate 
Formaldehyde Ammonium 


carbo” ~ ¢cO2 
e pyere Po 
jorin* J 
ch 
Catalytic Reforming 
ckind 
wr” catolytie cre 
nag 
o™ 


po ace tic Acid 


FIGHTING 
HEAT EXCHANGER 


g 2 





sixth in a new series of advertisements 


~ gemov™ 


Sy 
ty, 
“2 


> Sour Crude Refining 








.... With Experience in Special Metal Fabrication 


Refining and chemical processing as we know 
them today have been made economically feasible 
by the development of heat transfer equipment. 

Originally, heat exchanger design problems were 
simple but higher temperatures and pressures, com- 
bined with corrosive fluids have complicated the 
problem. 

Today the experienced metallurgist and the 
trained welder form an indispensable team in West- 
ern Supply Company’s heat exchanger plant. Cor- 
rosion and pitting may be controlled at the initial 


fabrication point through the skillful selection and’ 


fabrication of special metals. 

Western has exerted great care in the initial 
selection and subsequent building of its technical 
staff. In addition it has equipped this staff with the 
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latest welding and stress-relieving equipment. West- 
ern’s experience in alloy fabrication dates back many 
years and includes working in such metals as. . 


AISI Stainless Steels in the 300 series . . . High 
Chrome Irons the Refiner’s Alloys, the low 
chrome Moly Steels ... Monel . . . Copper Silicon 


. Nickel . . . Aluminum. 
For heat exchangers on corrosive stream 
consult with Western Supply Company. 


WESTERN 


“yp HEAT EXCHANGERS 
WESTERN SUPPLY CO. 


P. O. BOX 1888 * TULSA, OKLAHOMA 


»» « CORREE .. 
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Since the discovery of oil, the petroleum refining 


industry has been constantly squeezing more 
and more useful products from every barrel of 
crude. The success of its work is best evidenced 
by the comparison of product recovery during 
the early days of refining with the volume of 
products now being obtained from today’s bar- 


rel of petroleum. 


Working cooperatively with the petroleum re- 
fining industry, Universal proudly points to its 
contributions that have helped provide better 
processing methods and more efficient refining 
techniques. All of these have been successfully 
applied to help the petroleum refiner realize a 
more profitable return on each dollar invested 


in processing equipment. 


The research and development work conducted 


in Universal laboratories over a period of more 
than thirty-five years has been done for the 
benefit of the entire petroleum refining industry. 
The processes and products resulting from this 
work have been made available to every petro- 
leum refiner. And they have been widely applied 


by refiners the world over. 


To obtain better products, and to conserve one 
of our most vital natural resources, Universal 
will continue to develop improved methods for 
refining crude oil. More and more product must 
be obtained from each barrel of petroleum, yet 
volume alone isn’t sufficient. Product quality 
must be constantly improved to provide every 
ounce of energy which every drop of oil is 
capable of producing. With this goal in mind, 
Universal will always continue to nourish The 


Barrel That Never Stops Growing. 


UNIVERSAL OIL PRODUCTS COMPANY 


® 30 ALGONQUIN ROAD, DES PLAINES, ILL., U. S. A. 
@® loboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /nuedlment 
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lf yours 
IS a 


fluid 
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heating 
problem 


MAXIMUM FUEL EFFICIENCY 


1. The generic design of Iso-Flow heaters, including 
the re-radiating cone, gives excellent heat distribution 
and eliminates localized over-heating. 2. All walls are 
protected by tubes which create low refractory wall 
temperatures. 3. The refractories have high insulating 
characteristics which create minimum outside shell 
temperatures and, hence, exceedingly low radiation. 





4. With a radiant loss of under 2% more heat is ab- 
sorbed by the fluid being heated. This results in higher 
efficiency for any type of Iso-Flow design. 5. Since 
Petro-Chem designs include a wide variety of convec- 
tion sections all heaters can be engineered for opti- 
mum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic consid- 
erations justify. 


More than 1200 PETROCHEM-ISOFLOW FURNACES are in operation throughout the world 
in the petroleum, chemical and allied industries...for all processes and for any duty, pressure, 
temperature and efficiency . . . and all Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


UNLIMITED IN 


‘To obtain more data on advertised products see page 1464) 


aE tf . 


PETROCHEM-ISOFLOW FURNACES 


CAPACITY DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. + 122 East 42nd St., New York 17, N. Y. 
Representatives: Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, Boston * D. D. Foster, Pittsburgh * Faville- 
Levally, Chicago * Lester Oberholtz, Los Angeles * Gordon D. Hardin, Lovisvilie * Turbex, Philadelphia (Narberth, Pa.) 
Foreign Licensees: England ~ BIRWELCO, LTD., Birmingham 6 * France — HEURTEY & CIE, Paris * Germany ~ DR. C. OTTO & COMP., Bochum 
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/BIG NEWS... 


for everyone who 
—______— pumps corrosive liquids 





Now you can get the “custom-built” features you want 


at no penalty with the 


new AMPCO' Centrifugal Pump 


In a given pump size, new standard units give 
at least 108 different combinations, plus maxi- 
mum resistance to corrosion, erosion, cavitation 
Here's low-cost corrosive liquid transfer at its new, ver- 
satile best. If you require pumps in flows up to 600 gpm, 
this new 1750 rpm pump is exactly right for you. It can 
be built to your special requirements by interchanging 
standard parts. 


You can select the bearings you want — sealed, 
replenishable-grease, or oil-lubricated. 
You can choose your shaft seals — inside or outside 


mechanical seals; internal, external, or flushing packed 
stuffing-boxes. 

You can get the exact shaft you need — no com- 
promising. Take your choice of general-purpose and 


and inexpensively in the field — save yourself valuable 
time and money. 

Corrosion damage? Forget it. These pumps are built 
entirely from Ampco or other workable alloys to combat 
the effects of corrosive acids, alkalis, organic chemicals, 
etc. And these pumps have many new design features 
— features that contribute to dependable, maintenance- 
free pumping. 

The new Ampco 1750 rpm Pumps are now stocked 
for immediate delivery. Contact your Ampco Pump 
Distributor or Field Engineer or mail the coupon. 
Ampco Metal, Inc. 


Dept. PP-9, MILWAUKEE 46, WISCONSIN 
® West Coast Plant ® Burbank, California 


Fill out this coupon and mail today 





extra-rigid shafts as well as a new two-piece unit that AMPCO METAL INC., Dept. PP-9, Milwaukee 46, Wisconsin 
allows removal of the rotating parts without disturbing | The new Ampco Pump sounds good to me, Send me additional 
coupling, bearings, or alignment. : pempenamencadind dene, ematies eames naines 
You can select the pedestal height and type impeller = 1 Name .--.-. Title 
you want. § Company 
Best of all, you don’t have to buy another pump when : < ompany Address 
conditions change. You can make modifications quickly ' City ‘ ; a 
*Reg. U. S. Pat. Off. Maximum Interchangeability without Penalty p13 
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LUCK....OR SKILL? 


| McKee Engineering 
Services 


7 can’t tell from one shot. An expert marksman earns his 
rating by repeated hits. Here at McKee we have earned our 


reputation for doing a good job by repeatedly doing a good job. 


McKee services mean correct design, sound engineering, expedi- 
tious purchasing and efficient construction... in short, a plant 


that’s designed and built to earn a profit. 


Arthur G. McKee & Company « Engineers and Contractors 


Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York e Tulsa, Oklahoma e Union, N. J. ¢ Washington, D. C; 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 








Another Example 
of 
Efficient Power 


at Lower Cost 
















a st 


ows 
ie 7 
EM motor-driven 


One of the two Cooper-Bessemer 
compressors, rated at 300 hp, serving in Canadian 
Oil's UOP Platforming operation. Note the simple, 
neat and compact arrangement of this ‘open air" unit 








With CANADIAN OIL’S PLATFORMING UNIT... 
4 new high in compressor efficiency 
for high octane gasoline 


OOPER-BESSEMER 2-cylinder motor-driven M-Line If you are considering UOP Platforming, or com- 
_ Gpeneantas efficiently recycle hydrogen for the pressor additions of virtually any type, Cooper- 
UOP Platforming unit in the Sarnia, Ontario, refinery Bessemer offers more than a century of reliable 
of Canadian Oil Refineries, Ltd. compressor building experience. Contact our nearest 


office for detailed information. 
Cooper-Bessemer developed compressors with non- 


lubricated cylinders have permitted Canadian Oil 


Refineries to run its Platforming unit thousands of / MOUNT VERNON, OHIO j 


hours without any possibility of contaminating the E 
recycle gas with lubricating oil. C 0 0 fp E p = 4 E 5 S E M R 


GROVE CITY, PENNA. 










Canadian Oil’s Platformer is charging nearly 3800 


barrels per stream day, and producing high yields of 


gasoline with an octane number reaching well into New York City * Seattle, Wash. © Bradford, Pa. © Chicago, Ill. 
ae F a . M's ¢ Houston, Dalles, Greggton, Pampa and Odessa, Texas 

the 90's. In this process, Cooper-Bessemer EM’s con- Washingien, B.C. © Shrovenert, te, © San Seanciees, tes 
tinue to play a vital and dependable role in the pro- Angeles, Calif. © St. Louis, Mo. © Gloucester, Mass. © New 
) Orleans, la. ® Tulsa, Okla. © Cooper-Bessemer of Canada ltd., 


duction of high octane gasoline. Edmonton, Alberto—Holifax, Novo Scotia. 
























DIESELS @ GAS ENGINES @ GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRE 





Direction of water flow 


CONDENSER TUBES 





Illustration at left shows impingement corrosion of an Admiralty tube by high velocity sea water 
I ; g 


containing air bubbles. At rignt, longitudinal section through part of horseshoe-shaped pit is showr 


AIR BUBBLES: what causes them, how they affect condenser tubes 


Before corrosion can occur, oxygen 
from the air dissolved in cooling 
waters must be present. But nor- 
mally its presence doesn't cause 
rapid corrosion of condenser tubes. 

What can cause rapid corrosion 
is air in the form of bubbles where 
turbulent flow is present. Whirl- 
pools in the intake tunnel, leaky 
packing glands on pumps and at 
projections in injection pipes or 
water boxes may produce air bub- 


bles of harmful size. Any condition 
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that will produce a negative pres- 
sure at some point along a tube, 
such as a long outlet leg from a 
condenser, can cause air bubbles. 
Local pitting may then occur rapidly. 

Air bubbles are only one factor 
affecting tube life. Publication B-2, 
Plates for 


Condensers and Heat Exchangers,” 


“Anaconda Tubes and 


discusses all the important opera- 
tional factors, and gives much other 
useful information. And, of course 
our Technical Department stands 


ready to assist you in the selection 
of tube alloys from our extensive 
line. The American Brass Company, 
Waterbury 20, Conn. In Canada 
Brass _ Ltd., 


Anaconda American 


New Toronto, Ont 


ANACONDA 


Tubes and Plates for 
Condensers and Heat Exchangers 


Arsenical Admiralty-439 
Cupro Nickel, 30%-702 


41 


Ambraloy-927*: 
and other copper alloys. 


g.) 
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HOW INTALOX SADDLES CAN REDUCE 
TOWER HEIGHT AS MUCH AS 30% 












:' , — . 1.00 _ 10.0 
If your choice of a tower filling is based on aso — —- t t 4 
what packing will, for an equivalent through tt 
: : = SS +4 
put, be most economical in both initial = 
; ; 050 — + 50 8 
tower investment and operating costs — take $ 
. — c 
a look at these charts and their accompany- = = 
ing table. ° he 
N 
a . . . x 
This is another typical demonstration of the s 3 
striking savings that can be made through ° or 
. oo os = 
the use of Intalox saddles. It is based on & ££ 
observed capacity data in a pilot plant s lo 1 3 
ati there C is > e. ‘ 4 
operation where CO, is removed from an 9 os $° 
inert atmosphere using a dilute aqueous = oe 
caustic solution. °F 


It will pay you to analyze tower construction 
and operating costs in the light of greatly 
reduced tower height and weight. You'll 
quickly see why cost-conscious engineers are 
more and more frequently designing towers 
to use to the full pronounced advantages of 
Intalox saddles. 


30 
=o — --- !” RASCHIG RINGS 

\” BERL SADDLES 

1” INTALOX SADDLES 





20 





Chart No. 1 (Above) 


Pressure drop data comparison. Data shown both in 
inches of H.O per foot, and total pressure drop in 


inches of H.O. 
Chart No. 2 (Left) 


on 


Showing comparison of packed height required for 
removal of CO, from an inert atmosphere using dilute 
3 = —4 caustic liquor as the scrubbing liquid. 


2000 5000 10000 20000 
Gas Rate to Tower — cu. ft./hr 


COMPARATIVE STUDY BASED ON DATA SHOWN ABOVE 


Required Packing Height — feet 
“ 
































Tower Required Packing Weight of Steel Weight Total Column " 
Crossection, Packed Height* Weight Shell— Packing & Shell Hold-up Pressure Drop— 
Sq. Fr Ft Lbs Thick Lbs Cu. Ft Inches of HiO 
1” Raschig Rings 1.0 12.0 480 672 1152 0.76 2.0 
|” Berl Saddles 1.0 10.5 473 588 1061 0.68 0.77 
1” Intalox Saddles 1.0 8.6 293 482 775 0.68 0.47 
* To remove 90 of the CO» from the gas; initial gas composition being the same in all cases. 









* For a gas flow of 5,000 cu. ft./hr. and essentially atmospheric operation 


~ UNITED STATES STONEWARE CO. 


Process Equipment Division AKRON 9, OHIO 
NEW YORK CHICAGO HOUSTON 





456-0 
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Now you can measure pressures 


WITHIN ‘4% OF 20-10 PSI 
SHIFTABLE KANGE SPANS 


The Taylor TRANSAIRE* Pressure 
Transmitter with short, shiftable 
spans gives accuracy and sensitivity 
never before thought possible— 
plus the convenience of suppressed 
ranges at high pressure levels. Op- 
erating on the simple force-balance 
principle, it lets you measure and transmit minute pres- 
sure changes up to 1,000 ft. It’s accurate to 42% of the 
selected short range span, as against an accuracy of up 
to 4% of the upper range limit of conventional de- 
vices. On control applications such accuracy of meas- 
urement produces a remarkable difference in product 
quality and yield. It’s sensitive to pressure changes of 
V4’ water. 





TRANSAIRE 











— ie 
Pressure 
Transmitter 
= = 
_ i 
il } Air | 
ye : Output 
of t = To 
ali , P Receiver 
t ei 4 
SS 
S =) 
COLUMN PRESSURE 











NARROW RANGE SPAN DETECTS PRESSURE TRENDS 
Problem: To get highest possible purity of product con- 
sistent with good production economy. This requires 
the quick detection of pressure trends over a very 
narrow range. 
Solution: The short, shiftable range spans (as short 
as 20 psi) of the TRANSAIRE Pressure Transmitter 
permit selection of operating range by a simple screw- 
driver adjustment. Its high order of sensitivity enables 
the ope-ator to detect minu:e changes of pressure. — 
Result: Close control, because the minute pressure 
trends are practically instantaneously detected and 
transmitted to the controller and receiver. This means 
higher yield of a purer product, also great flexibility 
in changing to different product requirements. 
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PRESSURE 


THREE IMPORTANT ADVANTAGES 
1. Range spans of 20 and 40 psi are available through- 
out the range limits of 35 to 415 psia; 56 to 100 psi 
throughout 100 to 1,000 psia. 


2. The volumetric type pressure system is extremely 
accurate, practically clog-proof, has a corrosion- 
resistant 316 stainless steel diaphragm. 


3. Temperature and barometric compensation makes 
for higher accuracy of measurement, and consequntly 
closer control. 


Ask your Taylor Field Engineer, or write for Bulletin 
98097. Taylor Instrument Companies, Rochester, 
N.Y., and Toronto, Canada. 


TRANSMITTER 




















Pressure Differential Pressure 
Transmitter Pressure Recorder Transmitter 
. oy 4 
aw Aw 
Fiow Loop | | 
Chemical 
i Tees \ 
— pets 7 \ pein - 
—_—U— i ~~ — 
FLOW OF VISCOUS LIQUORS 











STREAMLINED SURFACE PREVENTS SCALE, SOLIDIFICATION 
Problem: Flow measurement of viscous material which 
tends to solidify when static, making conventional 
differential producers impractical. 

Solution: Its flush element presents a streamlined sur- 
face and tends to prevent formation of scale or solidi- 
fication of liquors. Its short range, high sensitivity and 
volumetric construction make the TRANSAIRE Pres- 
sure Transmitter ideal for this application. 

Result: Trouble-free, accurate measurement and con- 
trol of flow. One installation has given continuously 
satisfactory service for four years. 


*Reg. U.S. Pat. Off. 
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Typical installation of a TRANSAIRE Pressure Transmitter on a distillation column. Note close-coupled connection 
in field. Receiver may be several hundred feet away. 


SOLVED THESE 








Fr nator 
oS 
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Vopor Spoce 
Of Kettle 


COLUMN PRESSURE DROP 











PERMITS MAXIMUM CAPACITY OPERATION 
Problem: To operate a column at maximum capacity, 
consistent with the preventing of flooding. 

Solution: As the pressure drop across the column is a 
measure of the vapor velocity, the measurement of this 
drop with a short-range, highly sensitive, easily ad- 
justable instrument enables the operator to keep the 
column safely close to the flooding point. 

Result: Maximum production and uniform operation. 
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FOUR TOUGH 


Taylor Lnslruments MEAN ACCURACY FIRST 


PROBLEMS 





REACTOR PRESSURE 











FLUSH SURFACE IS CLOG-PROOF 
Problem: To measure pressure in reactor kettles con- 
taining viscous or corrosive liquids which tend to 
clog conventional measuring systems. 
Solution: The closed volumetric measuring system of 
the TRANSAIRE Pressure Transmitter presents a flush 
surface on the inside of the vessel. It is clog-proof, 
highly sensitive and provides an accurate reading. 
Result: Maximum yield of high purity product and a 
precise knowledge of the pressures maintaineil. 
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CATFORMING means 


1328 





for high octanes and 
high yields 


Simplicity is the keystone of Catforming. Why? 
Because simplicity takes the high cost out of 
high octanes and high yields. 

Simplicity speeds construction of Atlantic 
Catforming units—saving you money and time. 

Simplicity makes operation of these units 
easy—saving you money on operating costs 
and manpower as well. 

Simplicity means efficiency — Catforming 
cuts out intermediate steps in processing feed 
stocks, gives you high octane gasoline ready 
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ATLANTIC (edad 


at low cost 


for immediate blending—and distribution. 

Simplicity goes all the way with Catforming, 
including the licensing agreement—you'll find 
it well worth looking into. Remember, the 
performance of Catforming units has been 
proved in highly successful commercial opera- 
tions in many areas. Write, wire or phone for 
detailed information — ask for our brochure, 
“CATFORMING.” The Atlantic Refining Com- 
pany, Research and Development Dept., 
P. O. Box 8138, Philadelphia 1, Pa. 


Catalyst that counts 
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10 years of research... over 75 years of pump manufacturing experience... 







A. POSITIVE DISPLACEMENT 
METERING 


B. NO FRICTIONAL PARTS 
IN LIQUID END 


Cc. CONTINUOUS FLOW =. A 
CHARACTERISTICS " Check and compare 


with any other pump 
No stuffing boxes 


High speed, self cleansi 
The wits-MeCannameter—“the meter that cleansing valves 


pumps” —establishes an entirely new set of stand- 
ards for precision, accuracy and reliability in 
small volume metering and proportioning. 


SPECIFICATIONS—Series “A” 


Effective capacity range: 5 c.c. to 6 gal. per hr. 
Standard pressure range: to 2500 psi (special  Downhill* meterin 
designs to 10,000 psi). 3 


ik Hydraulically balanced 
 Stepless volume control 


Automatic vapor venting 


If you have been looking for a pump that will “From high suction to lower 
. ° Pressure. 
precisely meter a wide output range of small vol- 
ume flows, here is the answer. Write today. 
HILLS-McCANNA CO., 2448 -_W. Nelson St., 
Chicago 18, Illinois. 


discharge 


See the Hills-McCannameter in action at 
the Instrument Show, Sept. 14-24. Tickets for 


the demonstrations can be secured at Booth 101. 


- 
Also Manufacturers of 
SAUNDERS PATENT DIAPHRAGM VALVES . © FORCE FEED LUBRICATORS © MAGNESIUM ALLOY SAND CASTINGS 
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*DISPLACED VAPOR from volatile hydrocarbons 


stored in fixed-roof tanks need not be vented to the atmosphere. 

A Horton Vaportank can save that vapor—and save you money. 
The Vaportank is an independent vapor storage unit that can 

be interconnected to one or more fixed roof tanks by large 

diameter vapor piping. As the central storage unit in a vapor saving 

system, the Vaportank has a flexible hemispherical membrane 

attached to the top of its vertical shell. Vapor displaced from 

interconnected tanks by increasing temperature or filling is stored 

under the flexible membrane. As long as the capacity of the 


Malm ..: Sells Me ste 


Top: A 50,000-cu. jt. Horton Vaportank and 
sume of the sixteen fixed roof tanks to which 


Vaportank is not exceeded, no vapor is vented to the atmosphere. i te ceeeteneel at the Tate G8 aad 
When conditions causing the displacement are reversed Gas Company refinery, Corpus Christi, 
the vapor returns to the tanks Texas. Above: Cutaway view of a Horton 


3 A : - , Vaportank showing the flexible membrane. 
Further information, estimates or quotations on Horton F 


Vaportanks, or any other Horton® vapor saving structure, 
may be obtained by writing our nearest office. There is no 
obligation on your part. 


CHICAGO BRIDGE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNSYLVANIA 


Ationto 3 2103 Healey Building Detroit 26 1532 Lofayette Building Pittsburgh 19 3236 Alcoa Building 

Birminghom | 1527 North Fiftieth Street Houston 2 2130 CGI Life Building Salt Lake City 4 530 West 17th South Street 

Boston 10 1029—201 Devonshire Street Los Angeles 17 1526 General Petroleum Building San Francisco 4 1559—200 Bush Street 

Chicago 4 2114 McCormick Building New York 6 3310—165 Broadway Building Seattle 1 1330 Henry Building 

Cleveland 15 2215 Midland Building Philadelphia 3 1630—1700 Walnut St. Building Tulsa 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Horton Steel Works Limited, Fort Erie, Ontario, Canada Compagnia Tecnico Industrie Petroli, Rome, Italy 

Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England 

Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge G Engineering Compony, Limited, Motherwell, Scotland 

Chicago Bridge G Iron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 


Sociedade Chibridge de Construcoes Ltdo., Av. General Justo 275, Grupo 306, Rio de Janeiro, Brazil 
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Glascote 


eC 8 Ut £55, ir ©. 





An A. O. Smith subsidiary 


Where glass weds steel for corrosive service 


We invite you to share in the advantages which are pro- 
vided in glass-on-steel processing equipment obtainable 
under the Glascote name. As a producer of chemicals, 
petro-chemicals, pharmaceuticals, plastics or synthetics, 
you will appreciate the superior corrosion resistance and 
design of Glascote reactors, receivers, condensers, evapo- 


rators, storage tanks and transport tanks. 


You will find our acid-resistant . . . or acid- and alkali- 
resistant . . . glass, fused to the appropriate steel backing, 
a dependable defense against corrosive attack. It with- 
stands both thermal and impact shock. It assures extended 
life for the vessel and effectively protects materials in 
process from metallic contamination. 


Look to Glascote for the corrosion-resistant processing 


equipment you need . . . in standard or custom designs. 


TRIPOD DRIVE SUPPORT 


for 750 and 1,000 gallon 
glass-lined reactors 


Typical of the exclusives you secure with 
Glascote products is this true tripod drive sup- 
port. It has excellent stability because of its 
heavy tubular construction. It simplifies piping 
layout, provides better accessibility to agitator 
stuffing box and maximum clearance of ports 

a plus value obtainable only from Glascote 


Glascote 


OT: 








CLEVELAND 17, OHIO 
A subsidiary of A. O. Smith Corporation 


Sales offices or agents in Principal Cities 
Export Sales: A. O. Smith Corporation, 
International Division, 
Milwaukee 1, Wisconsin 
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ANOTHER PLUS VALUE OF &-E MECHANICAL-DRIVE TURBINES... 


Metallic Labyrinth Bushings Cut 
Turbine Maintenance Costs 


Using metallic labyrinth bushings instead 
of soft packing on the throttle valve stem 
and operating valve stem of General Elec- 
tric’s Type DP mechanical-drive turbine has 
several important advantages. Corrosive 
attacks on the valve stems, often caused by 
soft packings, are prevented. 

Because surface contact between bushing 
and valve stem is reduced to a minimum, 
friction is practically eliminated—bushing 
life is increased tremendously. This feature 
alone can save you up to $50.00 in direct 
maintenance costs—plus the expense of 
down-time caused by frequent packing re- 
placements. 


HERE’S ANOTHER ADVANTAGE. Since fric- 
tional drag on the governing system is re- 


sensitive, reliable governing with G.E.’s 
Type DP turbine. 

Metallic labyrinth bushings make an effec- 
tive steam seal by means of grooves in the 
bushing which throttle pressure and mini- 
mize any steam leakage (see illustration). 


THESE METALLIC LABYRINTH BUSHINGS are 
just one of many DP features which save 
you money throughout total turbine life. The 
chart below indicates other areas of savings. 

Remember—the total cost is often more 
than just the sales price. But G.E.’s standard 
DP turbines iachalle the extra features that 
save you extra costs. For more information 
contact your nearest G-E apparatus sales 
office. Write for bulletin GEA-4955A, “A 
New Standard in Mechanical-drive Tur- 


duced to a minimum, you get more accurate, bines.”’ General Electric, Schenectady 5,N.Y. 
252-6¢ 


GENERAL @@ ELECTRIC 


INSTALLATION AND MAINTENANCE COST-SAVING FEATURES 





THESE EXTRA FEATURES, STANDARD ON 
ALL G-E TYPE DP TURBINES, CAN... 


COMBINED TRIP-THROTTLE VALVE 


Eliminate extra cost of buying and installing valve 
ahead of the turbine. 








SINGLE RESERVOIR FOR COOLING LUBE OIL 
Eliminate extra cost of piping cooling water to and 
between bearings. 





MAJORITY OF PARTS INTERCHANGEABLE 
One set of spare parts protects several units—less 
money tied up in inventory. 





METALLIC-LABYRINTH VALVE STEM BUSHING 
Eliminate labor costs of replacing soft packings; cut 
down-time production losses. 


G-E Type DP Mechanical-drive Turbine 





COMPARE THE FEATURES 


SHAFT MONEL-SPRAYED AT PACKING FIT EVALUATE ALL THE COSTS 


Saves frequent cost of purchasing and installing car- 
bon rings; contributes to long shaft and packing life. 





See why G-E Standard 
Type DP turbines are your 
most economical buy. 


ESTIMATED TOTAL SAVINGS 
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When it’s a question of 
caustic corrosion 


...Refiners find Monel effective 


Wherever caustic soda is used in petroleum 
refining, it is apt to create a corrosion problem. 
Some of the most troublesome occur in: 
1. Caustic regeneration in mercaptan 
removal processes. 


2. Lube oil and wax treatment. 


In both processes, Monel is widely used for 
equipment that must stand up under corrosion 
by hot caustic solutions. 


In caustic regeneration, you find Monel used 
for the regenerating towers, for pumps, piping, 
preheaters and reboilers. For parts where tem- 
peratures may reach or exceed 500°F., as in 
evaporator tubes, Inconel is to be preferred for 
its superior resistance to sulfide-containing 
caustics. 

In the large outdoor agitators where hot wax 
is allowed to settle, then washed free of excess 
caustic left after neutralization processes, 
Monel linings have proven to be a satisfactory 
solution to the corrosion problem. Both nickel 
and Monel equipment are used to store caustic 
solutions. “S” Monel, with its excellent anti- 
galling properties is combined with Monel in 
hard-to-lubricate pumps to prevent seizing. 


? Two tests show how effective 
one Monel is in equipment where hot 
” 


caustic solutions are handled 





Reboiler of Caustic Soda Regenerator 


Corrosion 

rate, in. 
Material per yr. Conditions 
Inconel 0.0001 Solution contained 1-2% 
Monel 0.001 sodium hydroxide, 3% so 


Next Best 0.017 dium phenolate, 0.07 mg 

100 ce sodium mercaptides 
Temp. 225°F.; Duration, 
131 days. 





Vopor Section of Caustic Soda Regenerator 





Corrosion 
rate, in. 
Material per yr. Conditions 
Inconel 0.0003 Solution contained 13.2% 
Monel 0.002 sodium hydroxide, 0.37% 
Nickel 0.002 sulfide sulfur, 0.80% mer- 
Next Best 0.013 captide sulfur. Temp. 300 


(Av.); Duration, 55 days 














Have you a caustic soda corrosion (or purity) problem? 
Then get in touch with Inco’s Corrosion Engineering Section. 
Write: International Nickel Company, Inc., 67 Wall Street, 
New York 5, N. ¥ 
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Regenerator Tower in Unisol* Process Installation 
at Atlantic Refining Company's Philadelphia refinery. In this 


tower mercaptan-contaminated methanol-caustic soda solution is 
regenerated by stripping with steam. Its solid Monel construction 


protects the tower from the extreme corrosiveness of the hot 
solution. Piping, pre-heater, and reboiler are also Monel 


*Licensed by Universal Oil Products, Chicago 


Agitator Tanks for 
Wax Washing, also at 
Atlantic’s Philadelphia 
refinery. After neutraliza 
tion by caustic and sub 
sequent settling, wax is 
washed free of excess 
caustic with hot water in 
these tanks. Coned bot 
toms and sidestoa height 
of 6 ft. are lined with 
Monel to withstand cor 


rosion by hot caustics 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. ¥ 


Monel ... for minimum maintenance 


ifm, Inco Nickel Alloys 


=) 
» 
At 











The new $25 million-plus plant at La Platte, 
Nebraska, built for Allied Chemical & Dye 
Corporation, America’s leading producer of 
nitrogen for agriculture and industry. First 
of its kind in this great feed-producing area, 
plant will use natural gas to produce 75,000 
tons of ammonia annually, most of which will 
be used to make 110,000 tons of urea a year. 





CATALYTIC ON-TIME...ON-BUDGET SERVICES 


for the chemical, petrochemical and oil refining industries * Project 
Analysis « Process Design « Economic Studies « Engineering * Procurement 
« Construction « Plant Operation 
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June 23, 1954 





’ 
ee Mr. T. Ellwood Webster, President 
Catalytic Construction Company 
1528 Walnut Street 
Philadelphia 2, Pa. 
5 


Dear Mr. Webster: 
( A | A | y | | ( ’ Congratulations on your completion of 


the ammonia-urea plant you built for us at Omaha, 
Nebraska, well ahead of the time schedule and comfort- 
ably within our cost estimates. It was a big, complicated 
o e e job, involving some of our new process developments never 
For a big job done on time before incorporated in a commercial plant. Few craftsmen 


were available familiar with the type of construction re- 


” quired, which was new to the Omaha area. In spite of these 
and well. and other difficulties, it was altogether a fine perform- 
ance and your organization is entitled to commendation for 
it. 
. t pers in 
We at Catalytic are proud of Cred: geenees Sey 


our performance in this major 
construction facility. Catalytic’s 
on-time, on-budget record in 
the fields it serves is a highly 
regarded asset. It permits clients 
to plan closely on production 
and sales—on which, of course, 
profit expectations can be based. 


ATALYTIC 


CONSTRUCTION COMPANY 


1528 Walnut Street, Philadelphia 2, Pennsylvania 
In Canada: Catalytic Construction of Canada, Limited: Sarnia, Ontario 
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An unbeatable team for temperature measurement 





DYNALOG RECORDERS 


and DYNATHERM BULBS 








You can’t beat this Foxboro Dynalog- 
Dynatherm combination for insuring 
better temperature measurement on any 
job between-100° and+600°F. It gives you 
every advantage of speed, accuracy, long 
leads, simple installation, economy, and 
freedom from maintenance, This is why: 


The Dynalog Electronic Recorder has an 
exclusive variable-capacitor measuring sys- 
tem which eliminates slidewires, gears, 
cables, high speed balancing motors... no 
dead space, no batteries to standardize, no 
motors to service. Standard full-scale pen 
speed only 3 seconds. Sustained accuracy 
4 of 1°, guaranteed. Available for spans as 
narrow as 5°F. with full-accuracy calibration. 


The Dynatherm Resistance Bulb has unique 
features including metal-to-metal end-contact 
which, when installed in a well or socket, 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 
permanent in calibration. 


These are only a few of the important 
advantages of this better temperature 
measuring system ... available also for 
control of temperatures, or with Multi- 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins, The Foxboro Company, 919 
Neponset Ave., Foxboro, Mass., U.S.A. 


OX BOR 





PAC TORIES tW 


1338 





TRE UW 


(To obtain more data on advertised products see page 1464) 










for , 
any , 
range 
between 
“100° 
and 
*+600°F. 


LEAD WIRES 





N_ EXTENSION TUBE 


SHELL 





RESISTANCE 
WINDING 





ZZ. 


K SOLID SILVER 
TIP AND CORE 














INSTRUMENTATION 


ji'tTeuostAtes CANADA AND ENGLAND 
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With NEW Dispersant FO 


Sell a better 
Furnace Oil 


Eliminate 
“water” problem 


te 


Improve refinery «<j: 
balance by using more tl 





This new additive improves stability and permits 
the blending of higher percentages of cat-cracked 
stocks without additional gum formation. It im- 
proves refinery balance, and you can cut costs by 
reducing the severity of acid treating of your cat- 
cracked heating stocks. 


Dispersant FO is a new gum-dispersing, rust-inhibit- 
ing additive that greatly reduces, even eliminates, 
deposits and screen clogging in home heating units 
and storage tanks. Your product with FO will offer 
dealers many competitive advantages and greatly 
reduce their number of costly service calls due to = 
clogged filter screens and nozzles. he stabilizing action and rust-inhibiting quality 
of Dispersant FO are obtained at very low dosages. 
Usually added in the ratio of 1 pint per 1000 gallons 
of oil stock, at any temperature, prior to shipment 
by tanker, pipe line or truck. 


“Wet fuel” is always the big »roblem for the distri- 
butor, dealer and home eee 

FO is an entirely new chemical. developed especially 
for use in furnace oils. NEW DISPERSANT FO 
DOES NOT EMULSIFY WATER WITH BURNER 
OIL. It will settle the water out of burner oils in 
short order to provide a “dry” fuel. 


1e active ingredient in 


Furnace oil with FO has exceptional rust-proofing 
properties. Steel and iron surfaces in contact with the 
oil and the water layer are made corrosion resistant. 


For complete product data and samples, 
write or phone the nearest Oronite office. 


ORONITE CHEMICAL COMPANY 
200 Bush St., San Francisco 20, Calif. + 714 W. Olympic Bivd., Los Angeles 15, Calif. 
30 Rockefeller Plaza, New York 20,N.Y.+ 20 North Wacker Drive, Chicago 6, lil, 
Mercantile Securities Building, Dallas 1, Texas 
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LOOK INTO THE FUTURE 


page} 
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»-.-.- LOOK INTO PETROLEUM, PROCESSING 


——— 


Scarcely a year after beginning 
conversion to paid circulation, 
Petroleum Processing has earned 
Audit Bureau of Circulation 
membership . . . tangible 

evidence of this publication’s 
importance to readers, dramatic 
proof of its growing value to 


advertisers! Mi 











The Magazine... The Readers ... The Meaning... 





TOTAL EFFECTIVE DISTRIBUTION 
JULY 


wt Tt 1640 15,293 | 
nk 15,495 | 


7 PAYS TO ASK 





: ‘ ‘WS iT PAID? : hed 














Petroleum Processing 

delivers intensive read- 
ership throughout all aspects 
of petroleum processing, 
with the largest coverage in 
this expanding field. If you 
sell equipment, components, 
supplies or materials used in 
petroleum and petrochemi- 
cal processing— you can 
reach all phases of this fast 





— 15,427 


1954 
WH PAID CIRCULATION 


This rapid conversion to 
paid circulation has been 
accompanied by substantial 
increases in readership scores 
in reader traffic studies. For 
the past five years Petroleum 
Processing has shown steady 





Refinery and Petrochemical 
Engineering and mainte- 
nance staffs, process engi- 
neers, research and develop- 
ment men rely on Petroleum 
Processing to keep abreast 
of technological news. Their 
growing paid subscriptions 
testify to reader interest . . . 
guarantee circulation qual- 













growing market with Petro- 
leum Processing. 


gains in independent reader ee 
preference surveys. 


assure continuing 
editorial vitality. 

















WOW | 


A McGRAW-HILL li) 
PUBLICATION 


bo 


(To obtain more data on advertised products see page 1464) 1341 





PETROLEUM 
PROCESSING 


330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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RET-O-LITE 


DESALTING 


Here are 
5 reasons why 





LOWEST PLANT COST 


%) 


LOWEST OPERATING COSTS (i. 4 “A Wy 


a 1 ill 


te TP | 


SIMPLICITY 
EASE OF OPERATION 


_ MAXIMUM EFFICIENCY 


Your Tretolite desalting engineer will 

gladly provide facts and figures to 

substantiate these statements. Why not 
get in touch with him? 


TRETOLITE COMPANY 


Chemicals and Services 


for the Petroleum Industry 





DESALTING + CORROSION PREVENTING + SCALE PREVENTING 
DEMULSIFYING + WATER DE-OILING + PARAFFIN REMOVING 





1342 (To obtain more data on advertised products see page 1464) PETROLEUM PROCESSING, September, 1954 














= < oN afd... nemrary...depondabiity.. 


in the measurement of percentage hydrogen 





in liquid hydrocarbons 


rHe new CENCO 


BETA RAY "/c METER 


utilizes radioisotopes 


sta 





Here is a practical, efficient precision instrument 
designed for use in research as well as in product 
control and routine analysis. It provides a fast, | 
accurate means of measuring the percentage of cae rr 
hydrogen, or the hydrogen-carbon ratio, in liquid ts 2a 22 228 
hydrocarbons. 





25 . 


Benzene 
Toluene 


= 
| 


| 
| 
| 
| 
| 
| 





* Makes complete determination in 5 minutes ; Rae rT] rrttf TT 


7 


Accurate to within 0.02 weight percent hydrogen 


} + + > + + + : + — 


* 


Handles hydrocarbons ranging from normal pentane to 1.6-dimethyl- eae eee Dccidenscl =e 
: . 2.8 Cyclohexane 
naphthalene with no change in precision over the full range SaaS Se Sa Se re aa) 





* 


Calibration is independent of pressure changes in ionization chambers 8s 
since they share a common supply of gas 


—}——4 + +444 and 


i 
| 
, > - - + + - + . + ¥ + + . + 
‘ | | Cyclopentane 
* Temperature changes do not affect measurement since both specific -——- o.oo inet Ge ie ce ek 1 
gravity and beta absorption measurements are made automatically 
at same temperature } 
n-Octene | 


+ 
- 
x 
+ 
; : Z : @ aol 
* Twin beam instrument using single beta ray source is independent 40 
of source variations . 


Adequate shielding makes instrument safe from radiation hazards i is _ n-Heptane | | ea BRE 
Null-point balance is independent of electrometer variations | 2am BRE MARa 


* 


* 


The New Cenco Beta Ray H/C Meter fills a long 75) | _n-Wexane | 

felt need in numerous petroleum processing operations ns ‘or on ot 
. where the hydrogen-carbon ratio is altered .. . T ee en et | ae 

where the percentage of hydrogen is an index to the n-Pentene 

performance of end products such as jet fuels, fuel ‘a Bee aKa rate weee ee 

oils, gasolines, etc. Our Bulletin No. 115 contains full ° 

details about this precision instrument. Write for 

your copy today. 











os 10 
N (Dial Gege Reading) inches 


Fig.8. Typical Calibration Curve 


Exclusive manufacturing and sales rights for the Cenco Beta Ray H/C Meter have been assigned to Central Scientific 
Company by Standard Oil Company (Indiana). 





CENTRAL SCIENTIFIC COMPANY 


MAIN OFFICE — PLANT — CENCO INTERNATIONAL CIA. 
1700 IRVING PARK ROAD «+ CHICAGO 13, ILLINOIS 


BRANCHES AND OFFICES — CHICAGO NEWARK BOSTON 
WASHINGTON DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES 


CENTRAL SCIENTIFIC CO. OF CANADA, LTD. (and Hendry Division) 
TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY — TULSA HOUSTON 






The most complete line of 
scientific instruments and lab- 
oratory supplies in the world 
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Solid wedge, inside screw, ; Split wedge, inside screw, Solid wedge, 
rising stem rising stem : non-rising stem 


vie ee aie = soi lite amine 


... we've added 125 and 150 lb. bronze gate 
valves to our union bonnet line 


Success of our 200 lb. line of union bonnet bronze gate 
valves necessitates expansion of the line to include 125 lb. 
and 150 Ib. classes. Sizes range from 4 to 2 inches. 


NOTE THESE ENGINEERING FEATURES: 


This line has a flat seat on the bonnet which mates against 
the body, providing adequate bearing area for sealing. 
Tight bonnet joint, but easy access to interior for inspec- 
tion and service. 
Full ports permit unobstructed flow. 
Back-seating arrangement permits repacking while under y 
pressure. 
Split wedge has ball in socket contact... permits wedge 
to adjust itself to seat. Ss 
Slip-on type “T”’ head stem-to-wedge connection. 
Lug-type hexes make valves compact and provide a better 
wrench-gripping surface. 
To learn more about this expanding line of valves, write 
for our Union Bonnet Bronze Gate Valve Catalog Folder. 






WORKING PRESSURES 
125 lb. W. S. P. 400° F, 
150 Ib, W.S. P. 400° F, 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


ALVE SS FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON 
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fluid hydroforming 





























catalytic reforming 
process which can “‘deep 
reform’ high-sulfur feed 

stocks without rapid 





Now, the model... and in early 1955... 
catalyst the completed plant:—the Fluid Hydroformer 

deterioration. now being built by Foster Wheeler for the 
Creole Petroleum Corporation. 


This Fluid Hydroformer is part of an expansion program at “Creole's” 
Amuay Bay, Venezuela refinery for which Foster Wheeler is the main 
contractor; also included ore a 75,000 bbi/day Crude Distillation unit, 
a Naphtha Fractionation-Stabilization unit and extensive offsite facilities. 


FOSTER WHEELER 





165 Broadway, 
New York 6, N. Y. 











Designed and constructed by Foster Wheeler, in 
collaboration with the engineering department of 
the Standard Oil Development Company, this plant, 
comprising Propane Deasphalting and Dewaxing, Phenol 
Solvent Refining and Clay Contact Rerun units, is 
daily turning out superior lubes for British industry. 


\ \ a 


\ 


FOSTER WHEELER 

















=<) TEMPERATURE 


j 
RS p 
j *y 
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e CATALYTIC CRACKING 
e FLUID HYDROFORMING 


Wedgeplug Valves have an enviable record for 
handling extremely hot oils—hot catalysts—hot gases 
—and hot slurry. 


Wedgeplug Valves made of Carbon Steel are recom- 

mended for temperatures up to 1000° F. When 
special metals are used, up to 1500° F. 

The tapered plug lifts, turns, and re-seats in one 


operation. The raised seats are protected in 


j : both the open and closed position. 


y enyaaailte 


Opening and closing time of the remote control, cylinder- STEEL DRY PLUG VALVES 


operated valve illustrated can be adjusted to suit varied 
service conditions. 


Cylinder-Operated 


by Remote Control 





Can be supplied: wrench-operated; handwheel-operated; worm 
gear-operated. Adapted for remote control thru «se of elec- “LET ME HAN DLE 


tric, air motor, or air cylinder operator. THE HOT ON ES” 





WEDGEPLUG VALVE COMPANY, INC. 


NEW ORLEANS 15, LA. 
Warehouse Stocks and 
Sales Services 


STOCKHAM VALVES & FITTINGS Strategically Located 


GENERAL OFFICES AND PLANT ° BIRMINGHAM 2, ALA. 


An Affiliate of 


DESIGN ELIMINATES NEED FOR LUBRICATION 
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MRE ANY MAGIC in saving 


even the most complicated 
frocess construction job when it’s in 
the ands of qualified men... Procon 


.- Saving time is the logical result of a 
a combination of factors . . . careful 
planning at the outset. . . engineer- 
ing competence . . . broad experience 
(,that insures quick decisions, and 
| right ones. .. proper coordination of 
all duties . . . a thorough knowledge 
and understanding of every opera- 
tion involved... a willing acceptance 
of responsibilities . . . plus a sincere 
desire to make every hour productive 

to the fullest extent. 


ese are Procon’s standards, and 
F while the time saved will be of great 
value to you, it will cost you nothing 
extra ... another important reason 
for entrusting your next process con- 
struction job to Procon. 


PROCON Decgsorate 


PROCESS CONSTRUCTION 
Ps ae PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 
ia or, PROCON (CANADA) LIMITED 
CANADA 40 ADVANCE ROAD 

TORONTO 18, ONTARIO 


PROCON (GREAT IN) LIM 
er | OCON (6 BRITAIN) LIMITED ef iN 
112 STRAND, LONDON, W. C. 2 . 











We make 4 types of nuts 
to ASTM A194 








To enable refinery engineers to 
choose from a well-rounded line of 
nuts for high-temperature, high- 
pressure bolting, Bethlehem pro- 
duces four grades of hexagonal 
nuts meeting ASTM Spec. A-194. 
These high-quality nuts are tapped 
to Class 2 fit, and are made in sizes 
from ¥% in. to 2 in. 

For additional information about 
any of these nuts, or the carbon or 
alloy studs with which they are 
used, drop a line to the nearest 
Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 








Grade 2 


A medium-carbon steel nut, intended 
for use where temperatures and pres- 
sures are moderate. Carbon 0.40 min, 
Phosphorous 0.05 max, Sulphur 0.05 
max. Brinell hardness 160 min. Carried 
in stock, 


Grade 2H 


A quenched and tempered nut, ideal 
for conditions involving high tempera- 
tures and pressures. Carbon 0.40 min, 
Phosphorous 0.05 max, Sulphur 0.05 
max. Brinell hardness 248 to 352. Car- 
ried in stock. 


Grade 4 


A heat-treated molybdenum steel nut, 
ideal for extremely severe tempera- 
ture and pressure conditions. Also suit- 
able for sub-zero temperatures, as it 
has a minimum Charpy impact value of 
15 ft-lb down to —150 F. Carbon 0.40 
to 0.50, Manganese 0.50 to 0.95, 
Phosphorous 0.04 max, Sulphur 0.05 
max, Silicon 0.15 min, Molybdenum 
0.20 min. Brinell hardness 248 to 352. 


Grade 1 


A low-carbon steel nut suitable for non- 
critical applications. Can also be used 
in installations involving moderately 
elevated temperatures. Carbon 0.15 
min, Phosphorous 0.05 max, Sulphur 
0.05 max. Brinell hardness 120 min. 
Carried in stock. 





(To obtain more data on advertised products see page 1464) 
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HERE’S HOW ONE REFINER SAVED WITH A LJUNGSTROM 


COMPARATIVE FUEL AND POWER COSTS 






























































WITH AIR HEATER WITHOUT AIR HEATER 

Heat absorption ‘hr millions of BTU 100 100 
Oil—inlet temp.—°F flO 700 
Flue gas temp. to stack—°F 400 950 
C02 to stack—% 10.0 11.0 
O2 to stack—% ; 5.2 3.7 
EFF (assuming 5% radiation loss) —% a 78.5 66.0 
Millions of BTU required ‘hr 2 127.39 151.52 
Annual cost of fuel ($2.50, BbI— 8000 hrs) A $392,000 $466,200 
Kilowatt-hours as 80 
Annual cost of energy @ 1¢/kwh—8000 hrs $6,400 
Annual operating cost —fuel and energy—8000 hrs $398,400 $466,200 
Annual fuel savings $74,200 
Annual net savings in operating costs eS 

(fuel savings less energy costs) $67,800 
Wherever you burn fuel, you need LIUNGSTROM Listed in this table are comparative fuel and power 


costs for operating two identical deFlorez stills, one 
with and one without a Ljungstrom® Air Preheater. 
Operating costs without the Ljungstrom reflect 
performance with a convection bank of tubes. 


Remember: the initial cost of a Ljungstrom installation 
often is more than offset by the savings reflected in 
eliminating the convection bank. 


Remember, too — operating savings are only part of the 
story. Higher flame temperatures developed through 
the use of preheat increases heat transfer to oil tubes ~ 
thereby increasing throughput. 


The Air Preheater Corporation 60 East 42nd St., New York 17, N. Y. 
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BRANCHES Stop product loss and product contamination by using ORBIT FORGED 
STEEL LP GAS VALVES in your plants, storage and loading facilities. You 
sa ee TEXAS can reduce maintenance cost too, because ORBIT FORGED STEEL VALVES 
4 elasco 


Serving the Gulf Coast) 


ODESSA, TEXAS 
402 West County Road 
(Serving West Texas 


do not require a lubricant to effect a shut off. ORBIT’S friction free 
seating means longer service and fewer repair bills. 

They are rising stem type and are so designed to require a minimum of 
turns to open or close. There is no guessing —a quick glance tells you if 
they are open or closed. There are no voids or cavities in the body of an 


CARER, WYONG ORBIT LP GAS VALVE to trap fluids. When the valve is closed it drains 


247 West First Street 


Serving the Rocky 
Mountain States end Canado The next time you replace a valve in your operations — replace it with 


oréit \ 
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clean to either side of the line. 


an ORBIT VALVE. 
There is Only One ORBIT VALVE 


VALVES ORBIT VALVE COMPANY 


obtain LL 


® 


; 
( 


P. O. BOX 699 TULSA, OKLAHOMA 
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Zallea already has, or will make, expansion 
joints for every service. For information on 
standard types, ask for Bulletin 351. For 
consultation on special problems, ask to 


have a representative call. 
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Piping in power, petroleum and processing plants 
is designed to move. 

After all, service variations 

are bound to make changes in dimensions. 

So, expansion joints are placed in piping systems . . 


to absorb all such punishing stresses 


Obviously, the very best expansion joint, 


the most dependable and long lasting, 


vibration 


strain 





costs the least in the long run. And, the records show 

that Zallea Self-Equalizing Expansion Joints outlast 
by from 90% to 1200% 

any other self-equalizing 


or other type of packless joint. 


So, that’s why you should insist 
that the Zallea name be on 
the next expansion joints you buy. To do so protects 


both your piping... and your pocket book. 


ZALLEA BROTHERS, 8 LOCUST TREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joint 


{ << 
(To obtain more data on advertised products see page 1464 5 
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Acres of casing are mobilized in readiness at a well site. Last year 
an average of 1% producing wells were drilled every day by 


CITIES @) SERVICE 


A Growth Company 
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YOUR 
JOB INVOLVES 


° oil or gas pipelines 
* processing operations 


° refinery construction 
or maintenance... 


You need this helpful literature! 


Asbestos pipeline 
felt data book... 


a discussion of pro- 
tective coatings for 
pipelines by a com- 
petent corrosion 
engineer. Covers 
the fundamentals 
of low cost, de- 
pendable pipeline 
protection. Timely, 
informative, fully 
illustrated. 


Super-Light 85% 
magnesia data 
book... 


description, specifi- 
cations and recom- 
mended uses for a 
new, improved in- 
sulation in preci- 
sion-sized mono- 
lithic blocks, mold- 
ed pipe coverings 
and cements. 


Get the Carey Data Books you need absolutely free. 
Ask your Carey Industrial Sales Engineer, or just 
fill in coupon and mail today. No obligation! 





ASPHALT 
ASBESTOS 
MAGNESIA 
Fy PRODUCTS 





THE PHILIP CAREY MFG. CO., LOCKLAND, CINCINNATI 15, OHIO 


IN CANADA: THE PHILIP CAREY CO., LTD. 277 DUKE ST. 
MONTREAL 3, P.Q. 





Carey MW-50 
data book... 


describes the most 
modern method for 
insulating all types 
of heated equip- 
ment having tem- 
perature ranges up 
to 1600° F.,and gives 
details for applying 
insulation on irreg- 
ular or hard-to- 
reach surfaces. 


Careystone corrugated 
asbestos-cement 
roofing and siding 

data book... 


technical data, ap- 
plication details 
and = specifications 
covering the eco- 
nomical use of 
Careystone asbes- 
tos-cement for all 
types of buildings. 


The Philip Carey Mfg. Co. 
Lockland, Cincinnati 15, Ohio 
Department PP-9 


Gentlemen: Please send me without charge the Carey 
Data Books on [ PipelineFelt () Super-Light 85% 
Magnesia Insulation [|] MW-50 Cement [| Carey- 
stone Asbestos-Cement Roofing and Siding. Place 
check mark in box before Data Books wanted.) 
Name 
Company - 
Address 


Position 


a oa Zone _____State ~ 
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CASE STUDY 
ase stuY | INCREASED 35% 
s 
OBJECTIVE: RESULTS: le 
To increase feed rates from The use of these wiremesh de- e 
20,000 bbl. per day to 26,000 mister pads increased the feed 
bbl. per day without affecting capacity 35%, and not only main- * 
gas—oil overhead quality. tained, but actually improved 
PROBLEM: the gas-oil quality. e 
. : e 
Entrainment of asphalt in the \ \_— vapors 
gas-oil vapors, at the high fo Nie e 
vapor velocities which were re- séerion a \ 
quired, had made it impossible  ddeieealls - == 
to produce a gas-oil overhead to vacuum. | |C—) Cp Svennean 
suitable for cracking feed a. 
stock. | = Cl. wares o 
. CATCH PAN ~ — Cc} COOLERS « 
SOLUTION: See a PAL cap 
Two wiremesh demister pads, each — Te [ ae reece ° 
: Ps WIRE-MESH 
2" thick and fabricated from sant ene s 
type 304 stainless steel, placed b faeenne= o> <= gh ee 
at right angles to each other bad 
and wired together for a total ina marr | 
thickness of 4", were installed ah “ 
in place of one of the original alesis ‘3 af « 
bubble trays. ae —=a=agfrousace:cap yRay 
STRIPPING STEAM ~—~}-+ ~~ ~~] BUBBLE-CAP TRay, ° 
; CONNECTION a2 — WITH CAPS 
sorrows L ° 
/ z 
Ne To get the & 






















facts behind this e@eeeee® 
35% tower capacity a 


increase write for 
Case Study 








6 CENTRAL AVE. + WEST ORANGE,N. J. 
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You can depend on Midvale’s complete facilities—melt- 
ing, rolling and forging, and machining—to produce alloy 
flanges to the following specifications: 


All standard grades of chrome-molybdenum steel from 
.5% chrome—.5% moly up to and including 9% chrome 
and 1% molly. 


Carbon steel AISI 2317 and chrome, copper, nickel 
alloys to meet Charpy specifications for low tempera- 
ture service. 


All stainless steel generally required, such as 12-14 
chrome and austenitic steels types 304, 316 and 347. 


If your engineers require flanges of any unusual specifi- 
cations call on Midvale. 


THE MIDVALE COMPANY-Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


MIDVALE 


FORGINGS, ROLLS, RINGS, FLANGES, STAINLESS STEEL CASTINGS 
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storage tanks. 


YOU CAN TURN OVER 6 million gallons quickly, smoothly, and 
uniformly with LIGHTNIN Side Entering Mixers. Thousands of 
these units, in sizes from 1 to 25 HP, are at work blending 
straight-run gasolines, adding TEL, blending lube oils, mixing 
gas oils prior to cracking, controlling bottom sediment in crude 


How fo be on safe ground 
when you plan for fluid mixing 


A refinery engineer recently found he 


had been allowing two hours for a 
mixing operation that, when correctly 
done, took 15 minutes. 

Why take chances with fluid mixing 
—when it’s so easy to be sure you're 
right? 

You can get the right data-answer 
for any fluid mixing problem—quickly, 
without cost or obligation—by hand- 
ing the problem to your LIGHTNIN 
Mixer representative. 

He eliminates guesswork and risk, 
by giving you an unqualified guarantee 
of successful results. 

His approach to your problem is 
sound, fundamental—yet fully in step 
with today’s processing methods. 

His recommendations are based on 


(C) DH-50 ond DH-51 Lab- 
oratory Mixers 

([) 8-102 Top Entering Mixers 
(turbine and paddle 
types) 

([) 8-103 Top Entering Mixers 
(propeller type) 

([] 8-104 Side Entering 
Mixers 

(L] 8-106 Condensed Cata- 
log (complete line) 


Please send me, without obligation, catalogs checked at left. 


25 years of research and field experi- 
ence on thousands and thousands of 
applications. 


Save on upkeep, too 


He can show you the way to mainte- 
mance savings you may never have 
thought possible with fluid mixers. A 
sensible program for reducing ma- 
chine obsolescence, and keeping re- 
placement costs low. 

Before you select a fluid mixer for 
any purpose, find out how much time 
and effort you can save by checking 
first with Mixco. Get the facts now on 
the LIGHTNIN guarantee that protects 
you unconditionally. Call in your 
LIGHTNIN representative—or write us 
today. 

















Titt 
[[] 8-107 Mixing Doto Sheet Nome -_ 
0) B-108 Portable Mixers c 
(electric and air driven) vw 
([] 8-502 Mud Mixers (oil otis 
well drilling) 
([) 8-503 Mixers for BS&W City ei Sate 





Control 


EE EE ST ST TT 


MIXING EQUIPMENT Co., Inc. 


131-j Mt. Read Blvd., Rochester 11, N. Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda 
Ave., Toronto 10, Ontario. 


















wee 


CAUSTIC TREATING and other mix- 
ing jobs become fast, efficient opera- 
tion with turbine-type LIGHTNIN 
Mixers. You can mix, blend, suspend 
solids, get intimate gas-liquid and 
liquid-liquid contact, in open tanks or 
closed pressure vessels with these 
units. Standard sizes from 1 to 500 
HP provide hundreds of power-speed 
combinations. 









; +e & dis 
FOR TANKS up to 3,000 gals., con- 
tinvous or batch mixing, pipeline 
mixing, there cre 30 LIGHTNIN pro- 
peller-type models to choose from. 
Sizes % to 3 HP. 


OPEN TANK becomes an efficient 
mixing vessel when you add a 
LIGHTNIN Portable Mixer. Over 30 


models, electric or air driven. Sizes 
Ye to 3 HP. 


nna Lohtanr 


NMxers-— 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivid mixing specialists 
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ASPHALT DEMAND 


PETROLEUM 
PROCESSING | 


SEPTEMBER 1954 





up 250% in 26 years, with paving leading the way 


Don't Sell Asphalt Short 


Demand for this bottom-of-the-barrel product 


is growing in paving, roofing, other uses 


* TEADILY growing markets are improving the 
\ status of petroleum asphalt among the prod- 
ucts U. S. refiners turn out. 

Consumption of all types, including imports, in 
this country in 1953 was the equivalent of about 
77,000,000 barrels. This is small compared with 
the use of the refiner’s volume products such as 
motor fuel, but it is about double the amount of 
asphalt consumed 10 years ago. 

Its principal utilization is in paving and surfacing 
highways, streets and airfield runways, where it is 
supplanting concrete in many instances. Over 75% 
of the annual production goes for this purpose. 
About 20% finds its way into roofing compounds. 
Nine-tenths of the entire annual roofing coverage 
of the U. S. is asphalt. There are numerous other 
avenues of present small volume utilization where 
larger potentials are expected to increase asphalt 
consumption in the coming years. 

Production of petroleum asphalt at U. S. re- 


fineries in 1952 (data from the Bureau of Mines) 
was 12,784,000 short tons. This included solid, 
semi-sold and cut-back mixtures but not road oil. 
This was a gain of over 6% from 1951. Sales from 
refineries for domestic consumption in 1952 were 
12,529,300 tons, 7% larger than the year before. 
Average sales price for asphalt at the refinery in 
1952, according to the Bureau of Mines, was 
$18.15 per ton. This was nearly 58% higher than 
the $11.51 price prevailing in 1945. In the inter- 
vening years the price was neves lower than in 
1945 and it reached $19.45 a ton in 1948. 
Reduced to a per barrel price, using the con- 
version factor of 5.5 barrels to the short ton, the 
average sales price for asphalt f.o.b. refinery in 
1952 was $3.30 per barrel. Compared with this 
figure, the weighted average price in 1952 for re- 
sidual fuel oil, the refiner’s principal other by- 
product, was $1.61 per barrel. The average sales 








Asphalt 








Petroleum Asphalt Refineries in the U.S. 
(Plants Whose Basic Product Is Listed as Asphalt by the Bureau of Mines) 


Plant and Location 


American Bitumuls & Asphalt Co., Mobile, Ala 


Crude Oil Charge 
Capacity, b/d 


6,000 
American Bitumuls & Asphalt Co., Baltimore, Md : . 7,500 
American Bitumuls & Asphalt Co., Providence, R. I 1,500 
American Bitumuls & Asphalt Co., Portland, Ore 6,500 
Edgington Oil Refineries, Inc., Long Beach, Calif 3,500 
Edgington-Oxnard Asphalt Co., Oxnard, Calif. 1,500 
Esso Standard Oil Co., Charleston, S. C 8,000 
Mexican Petroleum Corp., Savannah, Ga 5,500 
Oxnard Oil & Refining Co., Oxnard, Calif. 2,000 
Pabco Products, Inc., Emeryville, Calif. 2,500 
Pan American Refining Corp., Baltimore, Md. 8,500 
Superior Asphalt Co., Oxnard, Calif. 1,000 
The Texas Co., Claymont, Del 3,500 
The Texas Co., Providence, R. I. 3,500 
The Texas Co., Port Neches, Texas 40,000 
Union Oil Co. of California, Edmonds, Wash 4,000 


105,000 





price for asphalt in 1945 was $2.09 
per barrel, that for heavy fuel oil $1.09. 
However, the marketing of asphalt by 
the refiner is not altogether as rosy as 
this price comparison would indicate. 
Special tank car and tank truck han- 
dling equipment is called for. The as- 
phalt seller has to own the equipment 
to make the applications and stand 
back of their performance in many 
cases. It is a new and different sales 
field for the oil company compared 
with the selling of conventional petro- 
leum products. 

Consumption of all types of petro- 
leum asphalt in 1953, including road 
oil, was 14,087,000 tons, the Asphalt 
Institute estimates. Of this volume, 
about 10,900,000 tons were used for 
paving and road surfacing, 2,700,000 
tons for roofing, and around 487,000 
tons for miscellaneous uses, such as 
paints, coatings, floor coverings and 
so on. The Asphalt Institute data in- 
cludes imports and also shipments by 
U.S. oil companies to their subsidiaries 
abroad. 

The refinery manufacture of asphalt 
is of two types: 

|—That produced from the tarry 
residues from thermal cracking and 
from the heavy extracts from the sol- 
vent refining of lubricating oils, in con- 
ventional refineries operating on mixed 
base crudes. 

2—That refined in plants which 
make asphalt as a basic product, oper- 
ating on selected naphthenic crudes 
which will give a high asphalt yield. 

The asphalt produced in the first 
group of plants is a by-product and 
may run 6-8% of the crude charge. 
Among U. S. refineries there are ap- 
proximately 45 plants making asphalt 
is a by-product. The plants making as- 
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phalt as a basic product are mainly lo- 
cated either on the West Coast, proc- 
essing some of the heavy California 
crudes, or on the East and Gulf Coasts, 
running on selected Mexican or Ven- 
ezuelan crudes. These refineries secure 
up to 55-60% yield of asphalt from 
the crude charged. 

There are 16 asphalt refineries in 
the U. S. listed by the Bureau of Mines, 
with a total crude charge capacity of 
105,000 barrels daily. The largest is a 
40,000-barrel installation of The Texas 
Co. at Port Neches, Texas. Standard 
Oil Co. of California, through its as- 
phalt division, the American Bitumuls 
& Asphalt Co., operates one plant on 
the West Coast, three on the East Coast 
and is building a fifth plant near Cin- 
cinnati to process crude from the Bos- 
can field in Venezuela. Esso Standard 
Oil Co. operates only one asphalt plant 
but manufactures the product in vol- 
ume at its conventional refineries. 

In the refineries running to asphalt 
as a basic produci, the selected crude 
is processed either in a series of shell 
stills or a continuous tube still. After 
the light oils are taken off, vacuum is 
used to lower the boiling point of the 
heavier fractions and enable their re- 
moval at a temperature low enough so 
the asphalt product is not “cracked.” 
The heavy material remaining in the 
still may be asphalt of the required con- 
sistency or it may require further 
processing. 

Asphalt finished by distillation alone 
is called “steam reduced.” With some 
crudes the residue from distillation re- 
quires oxidation to obtain specification 
products. Oxidation is carried out by 
passing finely divided air through the 
still, or “converter,” at a controlled ele- 
vated temperature. The resulting prod- 


ucts are called “air blown” asphalts. 

The use of asphalt for paving is in- 
creasing. In 1940, there were 95,000 
miles of Portland cement concrete 
roads on state highway systems, the 
Institute reported; the high type bitu- 
minous, 51,000 miles. In 1953 the con- 
crete total was down to 73,000 miles, 
the high-type bituminous up to 113,- 
000 miles. The total of over 10,500,- 
000 tons of asphalt of all types used 
for paving and road surfacing was 
more than double the approximately 
4,500,000 tons used in 1940. 

Asphalt pavement construction costs 
are said to run about 20% lower than 
Portland cement concrete of equiva- 
lent load-bearing capacity. Mainte- 
nance costs run about the same. The 
asphalt authorities claim the service 
lives of concrete and high type asphalt 
surfaces for equivalent load bearing 
conditions are about the same. 

Engineers with the Asphalt Institute 
believe that design for both highway 
surfaces and air field strips is related 
more to tire developments than to any 
other one factor, since the manner of 
weight distribution is more important 
in avoiding stress on the paving sur- 
face than total weight alone. Following 
this reasoning, they say the substitution 
of the low pressure balloon tire for the 
former hard cord type of automobile 
tire, some twenty years ago, gave a big 
boost to the use of asphalt for paving. 

Second largest use of asphalt in this 
country is for roofing, about 2,700,000 
tons being consumed for this purpose 
in 1953, an estimated 19.2% of the 
total consumption of nearly 14,000,- 
000 tons. In 1940 about 1,200,000 
tons went to this application. From 
85-90% of the entire annual roofing 
coverage in the U. S. is now petroleum 
asphalt. 

The Asphalt Institute authorities be- 
lieve two new large volume fields of 
use for petroleum asphalt in coming 
years will be (1) for flood and erosion 
control and (2) for ballast for railroad 
tracks. 

In rivers, storm channels and ditches, 
for dam facings and protection of 
beaches and many other uses in this 
field, thousands of tons of asphalt an- 
nually are now being used, and authori- 
ties believe this market has hardly been 
scratched. The Illinois Central Rail- 
road in 1943 installed a half-mile 
stretch of asphalt penetrated ballast 
with a seal coat in its roadbed near 
Manteno, Ill. The Texas Co. was 
among the concerns cooperating in the 
project. This installation has been in 
service for 10 years and the savings in 
maintenance costs have been such that 
this utilization of asphalt may become 
a volume factor in its consumption 
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ASPHALT CLINICS sponsored by Leonard keep highway engineers up-to-date on asphalt 


and its road use, by presenting authoritative speakers such as W. 


W. McLaughlin, 


Michigan State Highway Dept. engineer 


Small Refiner Finds Profits 
In the Bottom-of-the-Barrel 


( NE refiner who has found profit 

in asphalt is Leonard Refineries, 
an independent with an 18,000 b/d 
plant at Alma, Mich. 

Leonard got into asphalt for the first 
time shortly after World War II, and 
has concentrated its efforts so far on 
paving asphalt. By properly promot- 
ing the product, the company has not 
only built up a solid profit-maker but 
has also eliminated the problem of 
residuals in a shrinking market. 

The decision to get into asphalt in 
1947 was based on two observations 
by Leonard’s management—first, that 
the market for residuals was becoming 
less attractive, and, second, that the 
nation’s highways (long neglected dur- 
ing the war years) were in for a surge 
of increased attention—and therefore 
presented a promising market for 
asphalt 

To boost asphalt output and reduce 
residual yields, Leonard changed to a 
Wyoming crude, selected to meet qual- 
ity specifications for a high grade 
product. 

Leonard’s asphalt capacity up until 
3 years ago was about 2,000 b/d of 
charge stock. At that time, in order to 
satisfy increasing demands, Leonard 
installed oxidizing facilities and ex- 
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panded its blending equipment for 
various grades of asphalt. 

Last September Leonard completed 
a modern vacuum unit for asphalt with 
a design capacity of 4,500 b/d of 
charge stock. However, with the pres- 
ent tower, capacity can be stepped up 
to 10,000 b/d. 

The new vacuum tower is 50 ft. 
high and 11 ft. in diameter, and is clad 
with stainless steel. It operates at a 
pressure of 30 mm. Hg absolute, and 
was designed by Refinery Engineering 
Co. of Tulsa. 

Leonard has winter storage for 
about 185,000 bbl. of asphalt. About 
60% of the road asphalt produced is 
of a cut-back type, which is shipped 
and used cold. 

One advantage which Leonard has 
is that it sells in a relatively small 
marketing area—covering only south- 
ern Michigan, exclusive of Detroit. On 
top of that, the refinery is located 
about in the center of the area. That 
market and that location give Leonard 
an enviable advantage—the ability to 
deliver hot asphalt by tank truck di- 
rect to the point of application. 

Approximately 90% of Leonard’s 
asphalt is shipped hot in insulated tank 
trucks. Leonard operates 30 to 35 tank 


trucks for asphalt delivery, making 
from 50 to 60 trips per day. Insulated 
trucks are primarily for long hauls. 

To help promote its asphalt, Leonard 
conducts “asphalt clinics” every other 
year. The clinics are held at the re- 
finery, they are attended by highway 
engineers from throughout the state of 
Michigan, and their purpose is to pre- 
sent a panel of speakers recognized 
throughout the road-building industry 
as authorities in their particular fields. 

Clinic topics over the years have in- 
cluded such subjects and speakers as: 

“Demonstration and Explanation of 
Various Tests”—Ward K. Parr, acting 
supervisor of laboratories, Michigan 
State Highway Dept. 

“Asphalt as Used in Road Con- 
struction Today”—F. K. Evans, engi- 
neer superintendent, Ingham County 
(Mich.) Road Commission. 

“Asphalt and Its Many Uses”—Col. 
Walter F. Winters, chief engineer, As- 
phalt Institute. 

“Triple Sealing of Secondary Roads” 
—A. L. Burridge, consulting engineer 
for 15 northern Michigan counties. 

“Black-Top Maintenance” — J. S. 
Schaub, Michigan. State Highway 
Dept. 

“Types of Asphalt Construction and 
Grades of Cut-Backs”—A. H. Hinkle, 
district engineer, Asphalt Institute, 
Cincinnati, Ohio. 

“Preparation of Existing Roads for 
Black Top”—A. M. Williams, engi- 
neer, Ionia County (Mich.). 

“Whys and Wherefores of Michigan 
State Highway Testing’—W. W. Mc- 
Laughlin, testing and research engi- 
neer, Michigan State Highway Dept. 

“Soils and Highway Base Struc- 
tures’”—Olaf Stokstad, Michigan State 
Highway Dept. 

The clinics have proved well worth 
while. They are helpful to the road 
engineers who attend, providing a 
clearing house for new ideas on as- 
phalt construction. They are helpful to 
Leonard’s sales by acquainting cus- 
tomers and prospective customers with 
the facilities Leonard has for serving 
their asphalt and petroleum needs. 

Leonard is expanding its asphalt ac- 
tivity, and currently is branching out 
into the industrial asphalt field on an 
experimental basis. The company 
hopes that by adding industrial asphalts 
to its line it will be able to bring its as- 
phalt production into 12-month bal- 
ance. With the bulk of demand at 
present being for paving asphalt, the 
plant operates at full capacity during 
the warmer months, with production 
dropping off during the winter. By 
building up a demand for special as- 
phalts in the industrial line, winter 
production can be stepped up. 











“THERE 1S STILL A QUESTION as to whether the in 


dustry is seriously ‘over-built.’ There may be some 
genuine new economic influence (other than ‘boom 
psychology’) that forces refiners to run their equip 
ment with less down-time than during the era be 
tween the end of World War II and the start of 
the Korean War 
But, unless there is such a factor, a large part of 
the current difficulty with surplus products can be 
attributed to plain old over-exuberance and inat 
tention to the laws of supply and demand.” 
Bruce K. Brown 
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A Push or a Fall? 


Petroleum industry leaders, increasingly disturbed by 
mounting oil stocks and the need for cutting refinery 
throughput, have been asking: Is the industry overbuilt, 
and who is responsible for the apparent surplus of re- 
fining capacity—government or industry? 


One leader who has examined this situation carefully 
is Bruce K. Brown, president of Pan-Am Southern Corp., 
formerly deputy administrator of the Petroleum Admin- 
istration for Defense during the Korean War (when the 
large-scale expansion program got going) as well as 
former deputy administrator of Petroleum Administration 
for War during World War Hl. 


Mr. Brown posed this question for a study: ‘The domes- 
tic petroleum refining industry—did it fall into the pit of 
over-building, or was it pushed?” He believes there is no 
pat answer but thinks that overbuilding was caused by 
some of both. 


When a man stands squarely up to an issue and speaks 
out or writes with firmness and conviction, lesser mortals 
can be glad such a man is representing them. Such a 
clear-cut statement regarding the current “‘tough” situa- 
tion in refining can be found in this issue. 


For one of the best interpretive, common-sense ap- 
proaches to this problem we urge you to read this analy- 
sis of what seems to be over-built refining capacity in 
the United States today. Mr. Brown is probably one of the 
mest qualified industry (and/or government) leaders in 
the country today to speak on this subject. 


We will not attempt to summarize or even paraphrase 
any of the eloquent remarks. But we do suggest that 
you study what Mr. Brown has to say and pass the article 
along to any subordinates who may not have had an 
opportunity to see it. 


Too often, there is ““over-exuberance,” as Mr. Brown 
puts it, and not enough sober, careful thinking whenever 
even a minor crisis arises in America’s economy. It 
therefore has given us great pride to know that thought- 
ful reflection and analysis can come and is coming from 
industry leaders when it seems to be needed. 


The Editors 
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N recent months a surplus of re- 

fined products has caused a weak- 
ening in product prices. This has, in 
turn, created a generally unsatisfactory 
economic situation for petroleum re- 
finers. There is no doubt that the ca- 
pacity of United States refineries to 
turn out refined petroleum products ex- 
ceeds the current demand. 

For that matter, the same situation 
appears to prevail on a world-wide 
basis. One of the most popular diag- 
noses of the economic illness besetting 
the industry has been voiced by oil 
men who say:—“Well, the government 
asked us to expand refining capacity 
because of defense needs and we did 
it.” 

Because I was the Deputy Admin- 
istrator of PAD who made the request 
of the refining industry, I naturally 
have a deep interest in the discussion 
of whether governmental encourage- 
ment of over-building is the root of 
the present difficulty. Since the topic 
is being so widely discussed, it has oc- 
curred to me that I may be of some 
service by recalling some recent his- 
tory in perspective and, perhaps, shed- 
ding a little new light on the subject. 

Briefly, so an impatient reader will 
not be deceived, I will concede in ad- 
vance that I am of the opinion that the 
request made by government did stim- 
ulate refinery building, and I will admit 
that I do not have any ready remedy to 
Suggest to avoid future product sur- 
pluses. 

Nevertheless, I hope that petroleum 
refiners will find it of interest and bene- 
fit to read through to the end. A review 
of the history recited may help some- 
one else evolve a helpful plan. Also, as 
I shall point out at the end, the prob- 
lem is not a temporary one. 

1,000,000 b/d Target—Early in the 
defense program the PAD did urge 
that basic petroleum refining capacity 
in the United States be expanded. The 
first target was to increase capacity by 
one million barrels a day. This increase 
was to be accomplished over a three- 
year period, i.e., 1951, 1952 and 1953. 
The recommendation was based on a 
forecast of future demand related to 
then-available refining capacity. The 
increased demand did develop, as fore- 
cast. The refining industry did achieve 
the goal set for it. The Korean war was 
fought. 

However, no refiner would aver that 
the government actually “twisted his 
arm” and made him install basic refin- 
ing Capacity against his better judg- 
ment. The strongest compulsion used 
was to offer refiners the option of 
claiming depreciation (for tax pur- 
poses against profits) on part of the 
new investment at annual rates ap- 
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proximately double those usually ac- 
cepted by the Treasury Department 
for refining equipment. This induce- 
ment device was included in the 1950 
Revenue Act (as it had been in the 
Revenue Acts applying during World 
War II) and is referred to as “acceler- 
ated tax amortization.” The press usu- 
ally calls it “fast tax write-offs.” But 
before we delve into the subject of in- 
ducements by government, let us look 
at the history of the expansion of petro- 
leum refining in the last ten years. 


Expansion History 


Practically no expansion of basic re- 
fining capacity occurred during World 
War II. Two new refineries having a 
then-capacity of 100,000 b/d were 
constructed but little else was done to 
increase crude runs. A billion dollars 
was spent on special aviation gasoline 
facilities and about a billion dollars on 
equipment to make synthetic rubber 
raw materials and petrochemicals. At 
the end of 1945 (shortly after “V-J 
day”) our national refining capacity 
was 5,260,000 b/d. What has hap- 
pened since is shown in the table be- 
low. The figures for 1945-50 were ob- 
tained from a release of the Petroleum 
Administration for Defense (PAD No. 
55, April 4, 1951). The figures for the 
later years are from “Facts and Figures 
About Oil” as published by the Amer- 
ican Petroleum Institute in May, 1954. 


Refining Capacity % 
(B/D) at Year End Gain 
Increase in 
Year Capacity Year Capacity 
1945 5,260,000 1946 215,000 4.1 
1946 5,475,000 1947 465,000 8.5 
1947 5,940,000 1948 400,000 6.7 
1948 6,340,000 1949 260,000 4.1 
1949 6,600,000 1950 300,000 4.5 
1950 6,900,000 
(Total expansion over five years 1,640,000) 
(Average yearly expansion for five years 328,000) 
1951 7,332,885 1951 432,885 5.9 
1952 7,638,661 1952 305,776 4.0 
1953 8,079,661 1953 441,000 5.4 
(Total expansion over three years 1,179,661) 
(Average yearly expansion for three years 393,220) 


The tabulation shows that in the ap- 
proximately five-year period between 
the end of World War II and the ef- 
fective starting date of a new “defense 
program” (a few months after the 
Communist invasion of Korea), the 
domestic refining industry increased its 
capacity by 1,640,000 b/d. This was 
an average of 328,000 b/d per year. In 
the three defense program years end- 
ing December 31, 1953, the industry 
accomplished a further expansion of 
1,179,000 b/d. This is an average of 
393,220 b/d per year. 

From these figures an unfriendly ob- 
server could well remark that—‘peace 
or war—the industry is just doing what 
comes naturally.” An expansionist in- 
dustry in an expansionist economy is 
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“| DOUBT that as much would have been 
built (without tax writeoff).” 


expanding. It expands in peace time 
and it expands when war threatens. 
The same critic might go so far as to 
belittle the efforts of government to 
induce industry to expand—saying 
“the figures prove that it would have 
happened anyway.” 

Original Goals—The whole situa- 
tion presents an interesting anomaly. 
It has been suggested that the present 
products surplus is due to over-encour- 
agement by government during 1950- 
53 to expand facilities. However, the 
figures alone don’t demonstrate that 
the government accomplished very 
much; because the rate of increase dur- 
ing the “defense program” is about 
what it had been before. The original 
goals for the expansion of basic refin- 
ing capacity, as distinguished from the 
needed expansion of aviation gasoline 
manufacturing capacity, at the start of 
the defense program under the Defense 
Production Act of 1950 were an- 
nounced to the industry in a speech 
given by me before the Western Petro- 
leum Refiners Association at San An- 
tonio, Texas, on April 4, 1951 

After reviewing the refining expan- 
sion that had occurred since the close 
of World War II (which, I pointed out, 
had averaged about 300,000 barrels 
per day per year over five years), | 
said: 

“In recent months at least, the pres- 
ently installed refining capacity of 
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United States refineries has been 
pressed to supply the demand for 
products .. .” 

“It is obviously ‘time’ to build some 
more refining capacity. After evaluat- 
ing the upward trend of ordinary 
peacetime civilian demand plus the 
anticipated impacts of mobilization 
(not war) demand for military prod- 
ucts the Petroleum Administration for 
Defense has reached the conclusion 
that unless approximately 700,000 b/d 
of new capacity is added to the nation’s 
productive capacity by the end of 1952 
the public may again be plagued with 
product shortages of the type that 
threatened in the immediate postwar 
period. This is a most conservative es- 
timate and allows nothing for the pos- 
sible impacts of actual war—either 
from the standpoint of increased de- 
mand nor from the standpoint of losses 
by sabotage or enemy action anywhere 
in the allied world. Nor will it be pos- 
sible to stop building after 1952. Peace 
or war, building will have to continue. 
By the end of 1953 the figure should 
exceed 1,000,000 b/d. By the end of 
1956, it should exceed 1,600,000 b/d.” 

The three-year period for which the 
million-barrel goal was set expired last 
December 31 and as the figures pre- 
viously cited have indicated, the indus- 
try overshot the original goal by almost 
twenty per cent. 

However, in February, 1952, a new 
goal for basic refining expansion was 
announced (PAD release 259, Febru- 
ary 20). The release stated that suffi- 
cient basic refining expansion projects 
had cleared PAD and had been recom- 
mended for certificates of accelerated 
tax amortization so that no more ap- 
plications were being processed. How- 
ever, the announcement added: 

“Recently, however, PAD submitted 
a revised petroleum industry expansion 
program for Defense Production Ad- 
ministration approval that calls for 
stepping up the rate of basic refinery 
expansion to a yearly rate of 475,000 
b/d (instead of 330,000 b/d) in the 
last half of 1952 and all of 1953.” 

The statement added that if the re- 
vised program was approved by DPA, 
the Petroleum Administration for De- 
fense would resume processing of ap- 
plications for certificates for acceler- 
ated tax amortization for additional 
basic refining facilities. 

The Defense Production Adminis- 
tration acted in March 26, 1952, giv- 
ing approval in the following words: 

“Construction of basic crude oil re- 
fining capacity at the rate of 250,000 
b/d during the last half of 1952 and 
500,000 b/d in 1953, thereby bringing 
total refining capacity to just under 
8,000,000 b/d as of the end of 1953.” 
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The Big Question 


It is interesting indeed to note from 
the figures previously cited that the 
domestic industry did achieve almost 
exactly the refining capacity specified 
by DPA at the end of 1953. 

The question for consideration is 
whether the government's plea for in- 
creased basic refining capacity was ef- 
fective or whether the increase would 
have occurred anyway even if no ap- 
peal had been made and no inducement 
offered. 

In my view, the government has 
been, to some important degree, al- 
though not principally, responsible for 
the increase in refining capacity since 
the beginning of the Korean war. It 
offered a real incentive for expansion 
when it offered accelerated tax amor- 
tization in a time of high corporate 
taxes for all refiners and excess profit 
tax considerations for many refiners. 

In setting the pattern for govern- 
ment aid to the needed expansion, the 
WPRA was told in April, 1951: 

“Noting the past history of refinery 
expansion, we Observed that so long 
as the industry had the market-expec- 
tancy and the expectancy of being able 
to recapture the funds invested in the 
form of a reasonable ‘pay-out’ on its 
investment it had, in the past, always 
attended to its own problems and met 
its own responsibility to the public. So 
long as the necessary basic refining ca- 
pacity is constructed by private enter- 
prise with its own money and its own 
legitimate borrowing capacity or credit, 
we can count on usual business pru- 
dence being exercised by such enter- 
pres..." 

“However, we recognized that the 
necessary higher income taxes levied 
on corporations as the result of the 
mobilization effort might drastically 
reduce, or even eliminate, hope of se- 
curing enough net tax-free revenue to 
vecoup the cost of a refining unit (i.e., 
get a ‘pay-out’) within a reasonable 
period of years. For this reason, PAD 
in the first months of its operation has 
recommended to the Defense Produc- 
tion Administration that certificates 
be issued permitting the acceleration 
of the normal period of depreciation 
of the cost of new refining equipment 
—say 12 years—to the five-year period 
permitted under the law. These recom- 
mendations, which have been uniform- 
ly accepted by DPA, have been for 
amounts less than 100% of the cost 
of the new equipment. In the case of 
basic refining equipment, a figure of 
75% has been used.” 

Disagreement in Washington — So 
much for the open invitation given to 
the refining industry to expand. Be- 


hind the scenes in official Washington 
there was, as usual, some disagreement. 
Actually there was a widespread dif- 
ference of opinion in Washington in 
the spring of 1951 concerning the pro- 
priety of, yes—even the significance of 
—the granting of accelerated tax amor- 
tization to induce private industry to 
build basic refining facilities, as dis- 
tinguished from “war product capac- 
ity” such as avgas equipment. While 
the “men from industry” drafted into 
government to spur on the defense pro- 
duction program generally favored the 
plan, a large number of permanent gov- 
ernment employees were opposed and 
fought it as much as they dared. 
The PAD had its difficulties in put- 
ting its program into effect within gov- 
ernment because its policy was under 


continuous criticism by the “defense 





“INDUSTRY OVERSHOT the original goal 
by almost 20%.” 


production staff” of the Secretary of 
the Interior. 

The Deputy Administrator’s speech 
to the WPRA naturally came to the 
attention of this group and they seized 
upon some of the data given in it as 
an argument against the necessity of 
offering the tax incentive to the re- 
finers. In a letter to the Deputy Ad- 
ministrator commenting on the speech, 
the Secretary’s staff experts referred 
to the data which had been given the 
WPRA showing that over the five-year 
period refining capacity had increased 
at the rate of about 300,000 b/d per 
year, and said: 
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“It is not clear that industry needs 
the high degree of incentive repre- 
sented by the present high levels of ac 
celerated tax amortization ‘5 

“It would seem that the 1 million 
barrel expansion contemplated in the 
next three years is not far out of line 
with past experience. Might we not 
have anticipated that a very substantial 
portion of this expansion program 
would have proceeded under normal 
circumstances?” 

In reply we said:- 

“You strike at the very heart of the 
matter we are not living under 
‘normal circumstances,’ but under an 
approximate 77% corporate tax rate. 
What the speech said was averages are 
always deceptive. Here is the real rec- 
ord as revealed in the speech and the 
reasons: 


Increased b d Reason 
Last Half 1945 10,000 War and material short 
ages 
1946 215,000 Future uncertain and rel 
itive surpluses 
1947 465.000 Boom-good profits, good 
1948 400.00 pital formation 
1949 260.001 Slump hit refining busi 
ness in October 1948 
First Half 1950 150,000 


“Industry Cancellations—The drop 
in 1949 reflected directly the unsatis- 
factory economic situation of the refin- 
ing industry. Commencing in October 
1948 and continuing until about Feb- 
ruary or March 1949, units of the re- 
fining industry canceled more than 
$100,000,000 and probably $200,000,- 
QO0O worth of construction projects for 
the simple reason that they could not 
see a pay-out ahead. 

“Your memorandum puts the finger 
right on the point—namely, that the 
refining industry cannot build refining 
capacity except to the extent that it 
can form capital, and it cannot form 
new capital to any considerable degree 
under the present tax structure. It 
cannot get a ‘pay-out’ on an invest- 
ment.” 

Speaking from the vantage point of 
over three years later, I believe that 
time has substantiated the point ex- 
pressed to the staff of the Secretary of 
the Interior in the spring of 1951. It 
appears that the availability of accel- 
erated tax amortization did provide a 
real stimulus for the building of basic 
refining equipment. Certainly a lot of 
equipment would have been built with- 
out that stimulus, but I doubt that as 
much would have been built 
not more than half as much 

It will be understood that I am re- 
ferring to the refining equipment used 
to make ordinary products. In the case 
of aviation products the stimulant pro- 
vided by the industry’s keen sense of 
responsibilit 


possibly 


for military supply was 
probably more effective than the temp- 


orary tax benefit offered. Indeed the 


refiners knew that a Korean peace 
could bring an overproduction of 
avgas. 

On the other hand, a conclusion that 
the current over-supply of ordinary pe- 
troleum products is due to the tax stim- 
ulant offered by the government would 
reflect more on the wisdom of business 
than the wisdom of government and | 
don’t think such a conclusion is justi- 
fiable. The refiners do know that the 
availability of accelerated tax amor- 
tization is not a reason, in itself, for 
building industrial capacity. The pro- 
prietor of a business must have a be- 
lief that he can sell the products from 
the increased capacity—and at a profit 
before the tax incentive takes hold. 

In other words, the pronounced busi- 
ness expansion that grew out of or at 
least accompanied the Korean defense 
boom must be one important reason 
for the refining expansion of the past 
few years. 

No amount of incentive consisting 
solely of a permission to postpone the 
payment of part of the corporate in- 
come tax that must be paid eventually 
anyway (if the business is a profitable 
one) could possibly induce a refiner to 
build equipment he didn’t think he 
could use at a profit. 

1 am of the opinion that the tax 
amortization incentive did what it was 
intended to—namely, it put the refiners 
back in a “pre-Korea” position—i.e., 
one in which they could build the basic 
refinery equipment that they thought 
would be useful to them and profitable 
for them with the possibility of a “pay- 
out” approximately as good as they 
used to get before taxes became so 
severe. 

Is it Overbuilt?—There is still a 
question as to whether the industry is 
seriously “overbuilt.”. There may be 
some genuine new economic influence 
(other than “boom psychology”) that 
forces refiners to run their equipment 
with less “down time” than during the 
era between the end of World War II 
and the start of the Korean war—but, 
unless there is such a factor, a large 
part of the current difficulty with sur- 
plus products can be attributed to plain 
old overexuberance and inattention to 
the laws of supply and demand. 


Future Trouble 

One final point, and then I am 
through. As I have said—if the accel- 
erated amortization tax incentive of- 
fered by government to stimulate the 
building of basic refining equipment 
(and it is still in effect as of the present 
writing) is such a temptation to refin- 
ers as to cause them to act unwisely 
insofar as their own interests (and 
industry-wide interests) are concerned, 
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“SUBSTANTIALLY AS BIG a tax conces 
sion (is being written into law). 


then we are due for more trouble in 
the future. The old pre-Eisenhower ad 
ministration tax policy was to permit 
“fast tax write-offs” only with respect 
to such new industrial facilities as gov- 
ernmental authorities would certif 
were essential to the defense (or war) 
program. 

[Editors Note: The new bill, passed 
by both the House and the Senate and 
with bipartisan support, has written 
“fast tax write-offs” into the law.] 

Under the provisions of the bill, no 
certificate of essentiality by any gov- 
ernmental agency is required. The 
principle can be applied, at the option 
of the tax payers, in all industries. 

Under the “declining balance meth- 
od” of depreciating new equipment for 
tax purposes roughly two-thirds of the 
value can be written off in the first half 
of the depreciation period. Assuming 
a normal life of ten years for—say a 
catalytic cracking unit—a_ refiner 
choosing the declining balance method 
of depreciation can write off two-thirds 
of the cost of all new refining equip- 
ment over five years. That is about 
three quarters as great a tax Concession 
as refiners have received on equipment 
built and building since 1951. And the 
“other incentive,” that is, the urge to 
be able to fuel a major war, is still with 
us. Crude producing capacity and re- 
fining capacity have not risen to that 
level. 

The text of the preceding article w 
made available exclusively to McGraw 
Hill’s petroleum publications, by Mr. Brown 


and was published also in the July 21, 1954, 
issue Of National Petroleum News 
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NEWS in VIEWS 











PS ROE ee ee ee si ita 
CALIFORNIA’S FIRST REFINERY, at Newhall, is this tiny 
plant, now restored as an historical monument. Built in 
1876 by a predecessor company of Standard Oil Co. of 
California, it indicates the growth of the industry on the 
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ASSIST FROM AN ABACUS: Doug McGowan of Cali- 
fornia Standard’s research laboratory uses a centuries-old 
“instrument” to keep track of blending problems he solves 
on a modern electronic computer because the beads keep 
“things from going haywire.” 
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Pacific Coast. California Standard itself observes the 75th 
anniversary of its corporate history on Sept. 9, the date 
when a small group of visionary oilmen founded Pacific 
Coast Oil Co. 








ONE-FOR-EIGHT: Russ Mills, Standard Oil Co. (Ohio) 
and C. A. Schroeder, General Electric, examine what is 
believed to be world’s most powerful inert-gas filled motor, 
which will replace eight reciprocating engines to drive a 
Sohio gas compressor. 
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NEWS in VIEWS 
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ENGLAND’S NEWEST REFINERY, Vacuum Oil Co.'s 
plant at Coryton, placed on stream in the past few months, 
is shown in this general view, with the water treating unit 


in the immediate foreground. This refinery is designed for 


DISASTER PREVENTION at Vacuum Oil’s Coryton re- 


finery is demonstrated by these reinforced sea walls. Plant 
had to be rescued from the sea in 1953 when gale-swept 
tides flooded England’s east coast, breaching these dikes. 
PETROLEUM PROCESSING, 


September, 1954 


cracking unit. 
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17,700 b/d, cost $42,000,000, 
At left background is a 


and took 312 years to build. 
9000 b/d Thermofor catalytic 
Products include gasolines, Diesel and fuel 
oil, lubes. 











WORLD’S LARGEST catalytic cracking unit—up to now 
at least—is this recently completed Fluid “cat,” of 63,750 
b/d design capacity at Gulf Oil Corp.'s refinery in Phila- 
delphia. Unit is slightly larger than Gulf’s Texas cracker 
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TYPICAL TOOLS for cleaning trans 
the “pig” (above), 
“mole” 


(below) 


TYPICAL TECHNIQUE for cleaning piping is in-place flushing with chemicals and solvents 


Cleaning Plant 
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Transfer Lines 


By S. J. MARTINEZ and 
Cc. W. MICHAELS, Jr. 
Dowell, Inc. 


HE miles of pipe within a refinery 

or petrochemical plant are vital to 
efficient operation. During use, how- 
ever, deposits tend to accumulate, par- 
tially restricting the passage of fluids. 
The capacity of the pipe is diminished 
and higher friction losses result, re- 
quiring additional power to move the 
fluids. 

When these lines fail to carry suf- 
ficient quantities, plant operation is 
seriously hampered. Unscheduled 
shut-downs may result. Deposit ac- 
cumulations may also reduce heat 
transfer, resulting in increased fuel 
consumption and subjecting equip- 
ment to more rapid deterioration due 
to excessive temperatures. 

Such deposits may consist of min- 
erals precipitated out of water or brine, 
and other solid materials which have 
dropped out of the fluid stream and 
become cemented together 


During recent years this recurrent 
problem has been greatly simplified by 
the development of effective chemical 
cleaning procedures. The application 
of various types of chemical solvents, 
using auxiliary mechanical aids, or 
“tools,” where necessary, has been 
utilized successfully for the removal of 
practically all kinds of deposits from 
many different types of lines and plant 
equipment, including large vessels and 
tanks. These solvents either dissolve 
the deposits or so loosen the binding 
materials that the disintegrated deposit 
may be flushed away. A line normally 
requiring many weeks to clean by me 
chanical methods alone frequently can 
be chemically cleaned in less than 24 
hours. 

Chemical cleaning possesses a num- 
ber of additional advantages: 

1—It is conducted with the lines in 
place, eliminating the need for dis- 
mantling or long, costly shutdowns. 

2—The liquid solvent flows through 
the line, contacting the deposit re- 

(Continued on page 1368) 
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1] Examples of Successful Transfer Line Cleaning 


1—Fresh Water Lines 


Deposits of iron tuberculation, silt, and sludge 
had collected in a refiner’s water supply line. This 
line consisted of 11,000 ft. of 10 to 16-in. diameter 
pipe, some of which ran under a bayou and the rest 
of it above ground. The line was filled with 102,000 
gal. of chemical solvent and allowed to soak for 24 
hrs. It was then flushed and returned to service. The 
full capacity of the line was restored, eliminating 
the need for replacement. 


2—Water Lines 


Deposit build-up restricted the carrying capacity 
of a refinery water line, connecting the water wells 
with a storage point. The line consisted of some 600 
ft. of 6-in. steel pipe, with bell-and-spigot joints. The 
internal diameter of the pipe had been decreased 
from. 6 to about 3'2 in. by iron oxide scale. The 
“pig” was used on this job, and approximately 98% 
of the deposit was removed with a single pass. This 
line had a number of 45° ells in it and at one point 
passed under a river; however, no difficulty was ex- 
perienced with the “pig” sticking. 


3—Water Line 


A southern refinery had 1200 ft of water line that 
had not been cleaned since its installation, 25 years 
previously. It was heavily encrusted with scale, re- 
sembling stalactite cave formations, up to 3 in. in 
thickness. Approximately 85% of the deposits were 
removed using water in conjunction with the high 
pressure jet “mole.” 


4—Cooling Water Lines 


The lines supplying the overhead vapor condensers 
on a pipe still had become scaled-up until the through- 
put was reduced from 72,000 b/d to 63,000 b/d. 
Since the plant could not be shut down, due to a 
heavy production schedule, it was necessary to clean 
these lines while in operation. Concentrated solvent, 
introduced into the cooling water, dissolved the de- 
posit, increasing the through-put to 70,000 b/d and 
permitting the plant to remain on stream. 


5—Aluminum Tubing 


A chemical plant had 1250 ft. of 4-in., and 850 ft. 
of 2'42-in. aluminum pipe handling demineralized 
water. Special cleaning procedures were required 
due to the nature of the line. Hot water was first 
circulated through the pipe to heat the metal, after 
which the line was filled with specialized solvent, 
non-corrosive to aluminum. After soaking for two 
hours the line was flushed with well water, then with 
demineralized water, and returned to service. 


6—Sewer Line 


A midwest refinery had a serious problem with 
calcium carbonate deposits clogging the main sewer 
line. The inside diameter of this pipe, originally 20 in., 
had been reduced to approximately 4 to 6 in. by 
the heavy scale accumulation. It would no longer 
handle the volume of waste liquids produced by the 
refinery each day. The “fill-and-soak” method was 


employed to restore this line to its original capacity. 
An estimated 392 cu. ft. of scale was removed in 
six days’ time, and the line was restored to its capac- 
ity of 1,300,000 gal./day of water. 


7—Storm Sewer 

An underground sewer line in a chemical plant, 
consisting of 1250 ft. of 20-in. and 24-in. piping had 
become entirely blocked in some places, causing the 
water to back up into the plant. In spite of the large 
quantity of deposits present, the line was readily 
cleaned, using the jet “mole.” The deposits were 
knocked loose by the jets, and washed on out of the 
line by means of a fire hose. This line was cleaned 
in sections, working from manholes located at 150-ft. 
intervals along the line. The job required 16 hrs. 
and the sewer was completely opened up. 


8—LPG Line 


An 80-mile line of 4-in. O.D., was designed to 
carry 6000 b/d of liquid petroleum gases from a re- 
finery to a nearby petrochemical plant. A “%-in. thick 
deposit of iron sulfide had reduced the line capacity 
to 3700 b/d and was curtailing operations in the 
petrochemical plant. Five stages of acid solvent fol- 
lowed by alkaline solution were pumped through the 
line, which was put back into service after hydro- 
static testing. Capacity after cleaning was 5,200 b/d. 


9—Tank Farm Lines 


A refinery tank farm had an underground system 
of communicating lines consisting of 4000 ft. of 24- 
in. main lines and twelve 100-ft. sections of 24-in. 
laterals, for handling crude oil. It was desired to con- 
vert from crude to kerosene, however, these lines had 
a heavy coating of greasy wax deposit. The main line 
was Cleaned out, using the “pig,” and the jet “mole” 
was used on the laterals, in conjunction with hydro- 
carbon solvent. The job required a total of 73 hrs. 
and the deposit was satisfactorily removed. 


10—Sour Crude Lines 


A total of 900 ft. of 6 and 8-in. line, connecting 
refinery pre-heat exchangers with the pipe stills, con- 
tained from _1'2 to 2 in. of oily polymerized hydro- 
carbon material. Previous attempts to remove the 
deposit had been unsuccessful. The jet “mole” was 
used for this treatment, jetting water at high pres- 
sures. Due to the length of the line, it was necessary 
to tap it at intervals, allowing the “mole” to pass 
through a section at a time. Using this procedure, 
the line was cleaned completely in 24 hrs. 


11—Process Lines 


A series of lines in a synthetic rubber plant, sup- 
plying hot, cold, and tempering ethylene glycol solu- 
tions to the foam rubber presses, had built up de- 
posits of copper, iron oxide and corrosion products. 
Constant plating and replating of the copper (from 
associated heat exchangers and expansion joints) was 
causing severe corrosion in all the lines. Over 7000 
ft. of 2, 4 and 6-in. lines were chemically cleaned, 
and the troublesome copper deposits removed, in 
approximately 60 hrs. time. 
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Types of Transfer Lines You Can Clean 


Water lines 
Fresh water 
Cooling water 
Boiler feedwater 
Treated water 
Sewage 


Product Lines 
Raw materials 
Process fluids 
Products and by-products Lubricant oils 
Waste materials 


Auxiliary lines 
Hydraulic fluids 
Compressed gases 


Fuels and exhaust gases 
Refrigerant 





gardless of the intricacy or inaccessi- 
bility of the line. 

3—-The expense of line replacement 
has been avoided, in many cases, by 
the utilization of chemical cleaning 
procedures where other cleaning meth- 
ods were not applicable. 

4—Pits resulting from operational 
corrosion are also cleaned out, lessen- 
ing chances of galvanic corrosion 
caused by the presence of pits full of 
scale adjacent to clean metal. 

5—-Experience has shown that the 
cleaner surfaces remain clean longer. 

Where corrosion has been severe 
enough to result in perforation of the 
piping, chemical cleaning will reveal 
such holes. They may then be repaired 
at one time, rather than during a num- 
ber of unscheduled shutdowns. 

Existing connections are usually sat- 
isfactory for introducing the solvents. 
Disassembly of equipment is mini- 
mized. Frequently, lines have been 
chemically cleaned during operation. 
The improved line efficiency rapidly 
compensates for the time and expense 
of chemical cleaning. 

While it is possible for a manufac- 
turing plant to conduct its own chem- 
ical cleaning operations it is usually 
more practical to employ a chemical 
cleaning service company. By the use 
of specialized equipment designed for 
this specific application, the cleaning 
operations are considerably simplified. 
Also, a high degree of “know-how” is 
required, not only in selecting the 
proper solvent but in determining the 
most effective method of application. 


Chemical Procedures 


The various types of lines found in 
refineries, chemical plants and other 
industrial installations operate under 
diverse conditions of temperature and 
pressure. Many different fluids are car- 
ried through them and the deposits 
formed differ correspondingly. 

The physical and chemical composi- 
tion of the deposit thus is a direct 
function of the fluid from which it is 
produced and the conditions under 
which deposition takes place. Since 
there is no universal “cure-all” for the 
removal of deposits from lines, it is 
iraportant that a thorough examina- 
tion be made of the line to be cleaned. 
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Samples of the deposited material 
are removed for examination. X-ray 
and spectographic analyses can be per- 
formed by the laboratory in the case 
of more complex deposits. Although it 
is possible to obtain a detailed evalua- 
tion of the various constituents of the 
deposit, in most cases this is unneces- 
sary. Instead, by means of simple field 
tests, the samples can be broadly classi- 
fied on the basis of their solubility in 
the various commercial chemical sol- 
vents. These major classifications are 
as follows: 

—Acid solutions 

—Alkaline solutions 
3—Hydrocarbon solvents 
4—Chlorinated hydrocarbons 
5—Oxidizing agents 
6—Specialized solvents 

Sub-classifications in any particular 
category can then be made on the 
basis of which specific solvent effects 
the most rapid yet economical removal 
of the deposit from the line. Thus, a 
major factor in determining the solu- 
bility of a deposit is its physical com- 
position. If the material is homo- 
geneous in form, its is simply a ques- 
tion of finding the best solvent to dis- 
solve it. If, however, the deposit is a 
heterogenous agglomeration of par- 
ticles, possibly it may be removed 
more economically by merely dissolv- 
ing the binding material and flushing 
the disintegrated residue from the line. 

In choosing the proper solvent, the 
factor of safety with respect to per- 
sonnel and equipment must also be 
taken into consideration. Chemical in- 
hibitors must be included in acid sol- 
vents to insure adequate protection of 
metal lines against acid attack. 

Special precautions must be taken 
with lines constructed of certain cor- 
rosion-sensitive metals. Cast iron, for 
example, must be treated at lower tem- 
peratures than low-carbon steels. Some 
types of stainless steels require spe- 
cially formulated solvents to avoid em- 
brittlement of the metal. Acids or 
strong alkalies cannot be used in clean- 
ing galvanized piping without sacrific- 
ing the galvanizing. 

On the basis of the laboratory or 
field examination, definite recommen- 
dations are made regarding the com- 
position, concentration and tempera- 


I 
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ture of the solvent to be used. The 
chemical cleaning engineer then esti- 
mates the amount of deposit present in 
the line and the quantity of solvent re- 
quired to accomplish its removal. In- 
let and outlet connections are selected. 
Valves and connections already pres- 
ent in the lines usually are suitable for 
this purpose. Locations are chosen for 
vents, to release any gases evolved dur- 
ing the reaction between the deposit 
and the chemical solvent. 

Inflammable or toxic gases must be 
vented to an open space where they 
can be released safely. In some in- 
stances smoking should be suspended 
and flames or “hot-work” prohibited 
in the vicinity of the cleaning opera- 
tions. When hydrogen sulfide is pro- 
duced by the reaction, gas masks and 
sometimes special gas scrubbers should 
be available. Proper safety clothing 
should be compulsory for all personnel 
handling acids, alkalies, inhibitors or 
other chemicals. 

In most instances, removal of the 
deposit is obtained by filling the line 
with solvent and allowing it to soak 
long enough to dislodge or dissolve the 
deposit. The line is then flushed and 
neutralized and, when necessary, a 
passivating solution is introduced to 
protect the freshly cleaned surfaces 
from after-rusting. 

In the case of more difficultly sol- 
uble deposits, it may be necessary to 
apply several different solvents either 
in combination or in separate stages. 
Continuous or intermittent circulation 
of the solvent is frequently used to 
speed up deposit removal. In the case 
of extremely recalcitrant deposits, me- 
chanical cleaning aids are used in con- 
junction with the cleaning solutions. 


Mechanical Aids 

The use of auxiliary mechanical 
aids has broadened the scope of chemi- 
cal cleaning applications to include 
many lines which otherwise could 
not have been cleaned by the “fill and 
soak” method. These mechanical aids, 
known familiarly as “pigs” and 
“moles,” supplement the chemical ac- 
tion of the solvent with mechanical 
cutting action. This results in break- 
ing loose the deposit from the line in 
sufficiently small chunks to be flushed 
readily from the line. This compara- 
tively recent development has become 
increasingly popular, since in many 
cases the deposit removal is not only 
easier and faster but more economical 
as_ well. 

Two major justifications for em- 
ploying mechanical aids in the chemi- 
cal cleaning of pipe are: 

1—Piping layouts, which, for some 
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reason or other cannot be cleaned 
conventionally. 

In some instances the deposit may 
prove to be only slightly affected by 
any of the commercially employed 
chemical solvents. A combination 
chemical-mechanical treatment often 
will remove the deposit, avoiding the 
necessity of line replacement. 

In other cases, when deposits have 
built up until the line is completely 
blocked, the solvent cannot be brought 
into contact with all of the scale, re- 
quiring the use of mechanical aids. In 
still others, the design of the line it- 
self is such that it is impractical to 
fill the pipe with solvent. 

There also are cases where the line 
is constructed of material that cannot 
be adequately protected from attack 
by the cleaning solution. The only 
recourse, then, is to use mechanical 
aids when rapid deposit removal can 
be effected with a minimum of dam- 
age to the line. 

2—Where the cost of the job will 
be materially reduced by their use 

This is especially characteristic of 
large diameter lines, which would re- 
quire large gallonages of solvent to 
fill them. The use of mechanical aids 
permits deposit removal with greatly 
reduced volumes of solvent. This also 
applies to soft or friable deposits which 
can be readily broken loose by the 
mechanical tool, but otherwise would 
require considerable quantities of sol- 
vent for their removal. In lines where 
the deposit is only slowly soluble, the 
cleaning process is greatly speeded uy 
by employing these techniques. 

Another valuable application is in 
cleaning lines while they are in oper 
ation. Many times, sewer lines carry- 
ing waste materials or cooling effluent 
cannot be taken out of service with- 
out shutting down the manufacturing 
process. By employing mechanical aids 
the plugging deposits can be removed 
without interrupting the normal flow 
of liquids through the line. 

Two basic tools are used for this 
type of line cleaning. The first of these, 
the “pig,” is fairly well known in the 
oil industry due to its extensive use 
in cleaning out oil-field transportation 
pipe-lines. It has been adapted, in 
modified form, for industrial cleaning 
operations in refineries and _petro- 
chemical plants. 

Many designs of “pigs” have been 
developed for different applications. 
Basically, however, the “pig” consists 
of a series of wire brushes and scrap- 
ers, held by spring tension against the 
side of the line, followed by a rubber 
gasket or seal that fits snugly against 
the cleaned pipe. A typical example 
is shown in the photograph. This tool 


is placed in the line and fluid is 
pumped in behind it. The pressure 
of the fluid forces the “pig” through 
the line, mechanically scraping off the 
deposits before it. 

In most cases, an opening in the 
“pig” permits a stream of the cleaning 
solution to spray ahead. This serves 
two functions: to wash the dislodged 
deposits out of the pipe, ahead of the 
“pig,” thus preventing any possible 
build-up that might result in sticking 
the “pig” in the line; to react with 
the deposit, weakening or softening 
it, so that it may be more readily 
broken loose by the “pig.” Frequently, 
a pre-treatment with solvent, followed 
by application of the “pig,” will re- 
sult in the easy removal of a deposit 
which otherwise would have been ex- 
tremely difficult to dsilodge. 

The “mole” is similar in principle, 
to the “pig,” except that high-velocity 
fluid jets rather than metallic brushes 
or scrapers are utilized to remove the 
scale. Essentially, the “mole” consists 
of a jet nozzle, containing a number 
of restricted orifices, affixed to a 
heavy-duty, flexible hydraulic hose. 
Fluid is pumped through the hose 
under high pressure (1500 to 4000 psi), 
escaping through these orifices in high- 
velocity streams that impinge on the 
deposit with considerable force, cut- 
ting and breaking it apart. 

As in the case of the “pigs,” a 
number of different “moles” have been 
designed for various applications. A 
typical example is also illustrated. 

It will be noted that the jet orifices 
angle backward. This results in a 
force that pushes the “mole” forward 
through the line, dragging the hydraulic 
hose after it. The speed of forward 
motion is controlled by the rate at 
which the hose is paid out at the 
point of introduction. The dislodged 
deposits, in this case are washed 
backwards, out of the pipe. 

The size, shape, angle and number 
of orifices in the jet head may be 
varied, depending on the pipe size, 
hardness of scale, pressures employed, 
and other conditions of the treatment. 
In cases where the pipe is almost com- 
pletely clogged, an additional orifice 
is set into the head of the tool to clear 
a hole through which the “mole” can 
burrow. 

The choice of “pig” or “mole” de- 
pends largely on the particular ap- 
plication involved. Each tool has its 
own advantages and limitations which 
must be taken into consideration in 
planning a chemical cleaning treat- 
ment. 

The “pig” is especially suited for 
extremely long lines, as it is intro- 
duced at one end of the line and 
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travels, independently, to the other. 
The “mole,” on the other hand, is 
limited to the length of the hydraulic 
hose following it. As a result, it is only 
suitable for short lengths of pipe, 
usually not more than 150 ft. The di- 
ameter of the pipe does not limit the 
use of either of these tools, except 
that if a line changes size a number 
of times, the “pig” cannot be used. 
Also, if restrictions or protruding con- 
nections are present in the line, the 
passage of the “pig” will be blocked. 
The “mole” is not affected by such 
partial obstructions. 

In order to use a “pig,” the line 
to be cleaned should be capable 
of withstanding at least 100 psi, as 
fluid pressures of this magnitude are 
usually required to force the “pig” 
through a scale of average hardness. 
There is no such limitation on the 
“mole,” as the high fluid pressures 
employed are confined within the 
hydraulic hose, and the line itself is 
not subjected to any appreciable pres- 
sure. 

If the scale deposit is too hard, the 
“pig” may stick when only partially 
through the line, and must be re- 
trieved. A measuring line, fastened to 
the “pig,” indicates its progress 
through the pipe line, and may be 
used to free the “pig,” if necessary. 

The presence of sharp bends or 
turns in a line may restrict the use 
of “pigs” and “moles.” Under normal 
circumstances, these tools will navigate 
a 45° radius turn. If sharper turns 
are present, however, the forward 
motion of the tool is usually halted. 
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Anderson-Prichard Oil Corp. 
Ashland Oil Refining Co. 
Bechtel Corporation 

c. F. Braun & Co. 

Brown & Root, inc. 
Catalytic Construction Co. 
The Chicago Corporation 
Continental Oi! Co. 

Dresser Engineering Co. 
Eastern States Petroleum Co. 
El Dorado Refining Co. 

El Paseo Netural Ges Co. 
The Fluor Corp., Ltd. 


Gasoline Plant Construction Co. 


42 Stockholder Companies Are 


Fritz W. Glitsch & Sons, Inc. 
The Globe Oil & Refg. Co., 
Hudson Engineering Corp. 
Husky Oil Company 

Kendall Refining Co. 
Kerr-McGee Oil Industries, Inc. 
Keystone Oil Refining Co. 
Koch Engineering Co. 





Koppers Company, Inc. 
lone Star Producing Co. 
The Lummus Company 
Arthur G. McKee & Co. 
The C. W. Nofsinger Co. 
The Ohio Oil Company 


in FRI 





Oriental Refining Co. 

The Ralph M. Parsons Co. 
The P il Company 
Phillips Petroleum Co. 

J. F. Pritchard & Co. 

Rock Island Refining Corp. 





Roosevelt Oil & Refining Corp. 
The Stearns-Roger Mfg. Co. 
Stratford Engineering Corp. 
Sunray Oi! Corporation 
Taylor Oil & Gas Co. 

Tears Engineers 

Tide Water Associated Oil Co. 
Weorren Petroleum Corp. 


Non-Profit Fractionation Research 


By D. P. THORNTON, Jr. 
Southwestern Editor 


HERE appears to be no way in 

the light of today’s technical 
knowledge for the tower operator or 
his engineers to decide which design 
method is “right” or “best,” or which 
is the optimum type of tower internals 
to use On a given job. 

Methods now commonly employed 
in fractionation column design have 
proved unreliable in many cases, espe- 
cially in the types and sizes generally 
required by the petroleum processing 
industries. Often, actual capacities 
have been found to be less than or 
more than design requirement, by as 
much as 200 to 300% for even the 
well-known bubble-cap tower. 


T ; 








[his problem, then, is what caused 
a nucleus of 42 companies recently to 
become stockholders in a non-profit 
research organization, called “Frac- 
tionation Research, Inc.,” with head- 
quarters offices at Bartlesville, Okla. 
They are aiming at getting the best pos- 
sible answers to all the current, 
plaguing questions about fractionation 
equipment. If they are successful, and 
there is every reason to expect it, the 
knowledge gained will quickly repay 
the individual company’s cost of par- 
ticipation. 

The idea of incorporating a co- 
Operative organization of companies, 
and even individuals, to sponsor re- 
search in fractionation was pushed by 
r. B. Hudson, first of Phillips Petro- 
leum Co. and now president of Frac- 
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New cooperative program is sponsored by 
24 petroleum and 18 engineering firms 


tionation Research, Inc. It was the 
natural outgrowth of his knowledge of 
“Drilling Research, Inc.,” formed sev- 
eral years earlier to investigate drill- 
ing procedures and equipment in a 
program too expensive to justify itself 
for an individual petroleum company. 
After some “missionary work,” finan- 
cial backing was secured. The frac- 
tionation research company was in- 
corporated April 4, 1952, under the 
laws of Delaware. 

The too-high cost for a single com- 
pany is the principal reason why pri- 
vate investigations have not been made 
long since. A number of companies 
are known to have instigated serious 
efforts to secure the necessary data to 
predict column vapor-liquid handling 
capacities and separation efficiencies 








T. B. Hudson 

President and 
chairman of the 
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mittee, FRI 
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Corp.; and vice 
president and a 
member of the 
executive com 
mittee, FRI 


W.H.Humphreys 
Ashland Oil 
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member, FRI 
executive com 
mittee 
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_@., 86é. «@ 


member, FRI 
executive com- 
mittee 


R. E. Luton 
The Ohio Oil 
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executive com- 
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Warren Pe- 
troleum Co., 
and a member, 
FRI executive 
committee 


K. H. Hachmuth 
Phillips _Pe- 
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and chairman, 
FRI technical 
committee 


M PROCESSING, September, 1954 








under various loading conditions. But, 
in practically every case, completing 
the projects could not be justified as 
an individual enterprise because of the 
time and anticipated cost. 

The story is told of the costs en- 
countered by Drilling Research, Inc., 
also a cooperative venture, to illustrate 
the expensive nature of this type of 
investigation. Several years ago Drill- 
ing Research was formed to study 
ways and means for improving the 
drilling of holes in the earth. Various 
methods have been studied and this 
company has spent $1,250,000 in the 
past five years with a pay-off in prom- 
ising results. 

Few individual companies, indeed, 
could have afforded to risk either the 
time or more than $1,000,000 in in- 
vestigations which, when started, held 
no guarantee of ever having commer- 
cial applications. The gamble is just 
too great. But, as stockholders in this 
venture, the cost to the individual com- 
pany has probably been less than the 
expense of equipping, maintaining and 
paying one research engineer. 

The need for accurate data on com- 
mercial scale distillation is greater than 
ever, if for no other reasons than be- 
cause fabrication and installation ex- 
pense have risen steadily while frac- 
tionation requirements have become 
more and more precise. Hence 24 
(57%) of the 42 companies now stock- 
holders of Fractionation Research, 
Inc., are users of fractionation equip- 
ment. Most of the remaining 18—non- 
users—are engineering contractors 
who design and erect fractionators but 
do not fabricate them; the remaining 
firms are designers and fabricators or 
do all three. 

Fractionation Research is by no 
means a “closed corporation.” More 
stockholders are welcome. Each stock- 
holder may own only one share of 
stock. There are big and little com- 
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panies, Independents, and Majors. 

Active efforts to secure more stock- 
holders—there’s room for 208—were 
temporarily halted shortly after FRI 
was incorporated April 4, 1952, with 
enough money paid in to start work 
without indebtedness. Now that “the 
show is on the road,” worthwhile 
progress can be demonstrated to inter- 
est prospective stockholders in all cate- 
gories. As of August 1, 1954, the com- 
pany has spent about $300,000 in 
assembling a staff, investigating avail- 
able knowledge on the subject and 
designing and building an experimental 
distillation column. In operating a 
“simulator column,” significant knowl- 
edge already has been obtained about 
what goes On in a distillation column 
which either was previously unknown 
or imperfectly understood. 

The research objective of FRI is 
stated as intending to develop the 
requisite information so that presently- 
operating equipment may be revamped 
for increased capacity, separating effi- 
ciency, or both, and new columns can 
be designed which will be less expen- 
sive, more effective, reliable and flex- 
ible than possible with today’s knowl- 
edge of design. 

The familiar bubble-cap tray de- 
sign will not be the only type of 
column internals evaluated, but it will 
receive considerable emphasis because 
it is still the most common tray design 
found in modern fractionators. It 
might be expected that there already 
is ample information upon which to 
base bubble-cap designs because of 
their long time use. 

However, a study of design meth- 
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ods now in use by companies consid- 
ered to be highly experienced in dis- 
tillation work indicates the converse is 
true. This showed that the several 
methods of computing the cross-sec- 
tional area of a column designed for a 
specific operation gave answers differ- 
ing by SO or even 100% between ex- 
tremes. Even wider variations were en- 
countered when sizing downcomers, 
or considering other details of column 
design. 

The selection, evaluation and de- 
sign of other types of fractionator 
trays present even more of a problem 
because relatively little information is 
available to guide either the designer 
or the operator. Perforated trays are 
a good, but not the only, example. 

Although interest in perforated trays 
has been strongly renewed in the re- 
cent past, many operators are reluc- 
tant to use them because they believe 
that insufficient data are available to 
judge their operability. Others have 
not accepted them because of unfortu- 
nate previous experiences. Instead of 
the principles, perhaps the real culprit 
may have been poor design. The data 
which would permit choosing between 
the several perforated tray designs or 
between them and still other designs 
are not available. 

There also are a number of other 
vapor-liquid contacting devices on the 
market today which are said to have 
better characteristics than bubble-cap 
trays. Fractionation Research regards 
some of these contactors as so prom- 
ising that they offer the possibility of 
substantially reducing the investment 
required for new facilities or of in- 
creasing the output of existing units 
with a minimum of investment. How- 
ever, FRI also believes that much 
work needs be done before the de- 
signer and operator can know when 
such devices, or which of them should 
be used and what really can be ex- 
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FRI Administrators 

Technical director for Frac- 
tionation Research, Inc., is Erwin 
H. Amick, Jr. Associate tech- 
nical director is Francis W. 
Winn. 

Dr. Amick, most recently as- 
sociate dean of engineering, 
Columbia University, was for a 
number of years process engi- 
neer with Standard Oil Develop- 
ment Co. Mr. Winn, most re- 
cently assistant chief process 
engineer, Catalytic Construction 
Co., also has been associated 
with Pan American Refining Co., 
Petroleum Administration for 
War, and Socony-Vacuum Oil 
Co., Inc. Both men have had 
extensive experience in design 
and research in the field of dis- 
tillation. 
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pected of them. Ultimately, most of 
these probably will be investigated. 


Organization of FRI 

“Fractionation Research, Inc.,” is 
a non-profit Delaware corporation, 
formed specifically for “the conduct of 
research and development work cover- 
ing methods and apparatus useful for, 
or necessary in, separating the compo- 
nents of a fluid of mixed composition 
on the basis of their relative volatilities 
or vapor pressures.” Its $25,000 of 
authorized common stock (250 shares) 
is non-dividend bearing; there is no 
“preferred” stock. 

Only one share of stock can be sold 
to or held by an individual, partnership 
or corporate entity, or to an individual 
connected with a _ stockholder or 
jointly-owned company. No affiliate o1 
jointly-owned interest of a stockholder 
may own a share. 

Each stockholder is entitled to elect 
just one member of the board of di- 
rectors and one member of the tech- 
nical advisory committee (this need 
not be the same individual). This last 
group is advisory to FRI’s directors 
and officers on all technical matters, 
serves as the liaison between the stock- 
holder a.d the technical director, and 
it supervises and reviews the efforts of 
the technical director. 

The directors, in turn, elect the cor- 
poration’s officers and from themselves 
select an executive committee of seven 
who conduct FRI’s business affairs. 
The technical advisory committee also 
elects a seven-man technical commit- 
tee from its members to conduct its 
affairs, subject to review by the gen- 
eral committee. All serve without com- 


ORGANIZATION CHART for 


pensation. A technical director and 
one or more assistants may be hired 
by the directors to actively supervise 
the actual research work, plus such 
other personnel as may be required. 

The organization chart of FRI 
shows that although authority exists, 
a large research staff has not been 
built up for the work and this is not 
contemplated. Instead, an agreement 
has been made with C. F. Braun & 
Co., Alhambra, Calif. (a stockholder), 
to use its facilities and personnel as 
and when required, at hourly rates. 
This gives extreme flexibility without 
the expense of recruiting and main- 
taining a staff of specialists which might 
be needed only part-time. 

Each stockholder must execute an 
agreement as a prerequisite to purchas- 
ing a share of stock. This agreement 
contains the above provisions, among 
others, and also calls for an under- 
writing contribution over a five-year 
period by the stockholder. The mini- 
mum total contribution is $5,000 and 
maximum $100,000, computed by an 
allocation factor. No more than 40% 
of this need be paid in any one year. 

rhe allocation factor for an oil re- 
finer is 50¢ per bbl. of the stockhold- 
er’s daily crude throughput capacity 
as shown in Bureau of Mines Infor- 
mation Circular 7578 for January 1, 
1950. For a natural gasoline manufac- 
<urer the factor is the naturai gasoline 
capacity multiplied by 1¢ per gallon 
as disclosed in the Bureau’s Informa- 
tion Circular 7576 for January 1, 
1950. If the stockholder is both a nat- 
ural gasoline manufacturer and re- 
finer, the larger of the two operations 
is the determining factor. Capacity 


Fractionation Research, Inc. 


means its Own as well as those of its 
“participating” affiliates and its frac- 
tional interests in similar operations of 
“participating” jointly-owned compa- 
nies. Minority interests may be ex- 
cluded, which exclusion also excludes 
knowledge or the use of any discover- 
ies made by FRI. 

A stockholder who is a non-operator 
of fractionating equipment is meas- 
ured by a different but comparable 
yardstick for his five-year contribu- 
tion. Here the criterion is net assets as 
disclosed by the annual statement for 
1949 or sworn net worth as of January 
1, 1950. The allocation factor is 50¢ 
per $1000 of assets. 

Other interesting provisions in the 
agreement include the following: 

A stockholder does not grant to FRI 
any rights in discoveries or patents 
past, present or future, purchased or 
developed by its own research and by 
its affiliates. It is never obligated to 
disclose to FRI any of its technical 
information. 

Each stockholder will receive all 
technical information and data devel- 
oped by FRI which, in turn, may be 
communicated to stockholder’s “par- 
ticipating” affiliates, and to its em- 
ployees and independent contractors 
who agree to keep such disc‘osures 
confidential. 

Each stockholder is granted an ir- 
revocable, non-exclusive, royalty-free 
immunity from suit for infringement 
under each patent at any time owned 
by FRI during the period until the 
stockholder relationship with FRI 
ceases. This is extended to stockhold- 
er’s “participating” affiliates, but may 
not be assigned unless the assignee 
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agrees to be bound by the agreement 
with FRI. 

FRI may license the results of its 
work and sell requisite technical in- 
formation to other than stockholders 
for a reasonable royalty. The income 
received shall be used to reduce the 
total net expenses of FRI and thus 
stockholder underwriting. 

When FRI is liquidated (it now is 
set up to exist for five years from Sep- 
tember 30, 1952, but the time can be 
extended), its assets other than patent 
rights are to be distributed to the 
stockholders in an amount not to ex- 
ceed the total of the stockholder’s ex- 
pense contributions and value of 
capital stock investment. Any excess 
assets are to be given to one or more 
non-profit educational institutions, to 
be selected by the directors. 

The stockholders shall determine at 
the time of liquidation what disposition 
other than by assignment to any or all 
stockholders shall be made of patent 
rights. If no agreement is reached the 
patent rights shall be dedicated to the 
public. 

Provisions also are contained cover- 
ing the sale of all or part of a stock- 
holder’s manufacturing business to an- 
other or in the event stockholder is 
purchased by another. 


The Research Program 

Three important preliminaries al- 
ready have been completed. 

The first was a literature search of 
the field of fractionation by Midwest 
Research Institute, Kansas City, Mo. 
A final report has been distributed 
which summarizes each article and is 
indexed by subject and author. 

[he second was a patent search. A 
report giving the results of this search 
was distributed recently. 

The third preliminary consisted of 
conferences with research institutes, 
universities, oil and chemical firms, 
and engineering firms. They were 
asked to contribute their experience in 
designing, fabricating and operating 
fractionating equipment and for their 
recommendations in conductng the re- 
search. 

The research will involve three prin- 
cipal phases. They are: 1) investiga- 
tions by means of a “simulator” col- 
umn of various distillation devices, 
starting first with bubble-cap trays; 2) 
study of the devices indicated by “sim- 
ulator” tests as worthwhile in an “ex- 
perimental column” of commercial di- 
ameter; and 3) full-scale tests with 
actual plant columns to check and ex- 
tend the data secured from the experi- 
mental column or perhaps from the 
simulator also. 


Studies in commercial size equip- 
ment will be made but are not lim- 
ited to the following: 


1. Evaluating standard designs of 
fractionation equipment. 

2. Optimum tray spacing. 

3. Maximum practical length of liq- 
uid path. 

4. Optimum depth of liquid on the 
tray. 

5. Optimum slot velocity. 

6. Optimum vapor and liquid flow 
rates per unit of cross-sectional area. 

7. Preferred bubble-cap shape and 
arrangement. 

8. Improved downcomer design. 

9. Effect of pressure on fractionat- 
ing column performance. 

10. Effect of viscosity of liquid 
phase on performance of the fraction- 
ating column. 

11. Effect of surface tension of the 
liquid phase on column performance. 

12. Effect of liquid and vapor den- 
sities on column performance. 

13. Other factors affecting hydrau- 
lics and mechanical performance of 
the fractionating column. 

14. If necessary to find optimum 
design factors, determination of the 
effects of solubility, diffusion rate and 
relative volatilities on the rate of ma- 
terial transfer between the phases. 


The simulator column, privately 
built by C. F. Braun & Co., Alhambra, 
Calif., several years ago to aid in ex- 
perimental designs of distillation 
equipment, is shown schematically in 
an accompanying sketch. It consists of 
a three-tray, 5-ft. 6-in. column in 
which can be circulated such gases as 
air, CO., and natural gas at rates up 
to 16,000 cfm., and water, kerosine, 
gas, oil and other non-corrosive liq- 
uids at rates up to 550 gpm. It is pro- 
vided with large sight ports for ob- 
servation of downcomers and trays 
from the sides and top, and internal 
lighting to permit moving and still- 
picture studies of operations. 

The simulator column will be used 
as a “screening device” for bubble-cap 
trays and other contacting devices be- 
fore trying them in the “big” experi- 
mental distillation unit. Operation of 
the experimental distillation unit will 
be expensive and time-consuming. 
Only those designs which show prom- 
ise of having some _ characteristic 
which will give them an advantage 
over the known trays will be investi- 
gated in the large column. 

It will be possible to obtain much 
more information with the simulator 
than is usually the case on the effect 
of the properties of the gas and liquid, 
since most other simulators do not 
have provision for gas recirculation. 
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This limits such simulators to the use 
of air and also places restrictions on 
the liquids which can be employed. 

Pressure drop, entrainment, hydrau- 
lic gradient, vapor and liquid distribu- 
tion, flood point and “tray activity” 
will be measured. The latter is merely 
a visual rating. The effect of liquid and 
vapor properties on these character- 
istics will be investigated. Even so, 
the simulator data cannot be consid- 
ered too final because it is limited to 
low density conditions and it is diffi- 
cult to obtain data on the amount of 
material being transferred from one 
phase to another. 

The experimental distillation col- 
umn is now nearing completion at 
Braun’s, Alhambra, Calif., plant and 
will be located adjacent to the simu- 
lator column already in use by FRI. 
Completion was scheduled by August 
1 and it will have been placed in oper- 
ation shortly thereafter. 

The experimental column is 4 ft. 
inside diameter by 40 ft. high and will 
be capable of holding 10 trays on 24- 
in. spacing. It is designed for operation 
at pressures ranging from atmospheric 
to 150 psig., and ultimate operation 
as low as 5 mm. Hg absolute. 

At the level of Tray 4, four nozzles, 
90° apart, have been provided in 
which windows will be installed; 7% 
in. diameter for low pressure work 
and 4 in. for the higher pressures. A 
large window has been installed in the 
downcomer to permit observation 
through the windows and this will al- 
low measurement of the levels of liquid 
and froth in the downcomer. Tray 4 
always will be installed to permit de- 
tailed observation through the win- 
dows. 

Two nozzles have been installed in 
the top head of the column so that 
the top tray also can be observed. 
[he top head is removable so that tray 
rings can be inserted or removed and 
likewise complete trays as a_ unit. 
Sample points and thermocouple wells 
are located every 6 in. along the shell 
to permit determination of plate tem- 
peratures and compositions at all tray 
spacings. 

Every effort has been made to de- 
velop an assembly of internals which 
will permit tray spacing to be changed 
with a minimum of problems and still 
allow changes of entire trays or parts 
with the least difficulty. In a tower of 
this diameter, it is especially important 
to keep the tray support ring narrow 
to prevent it from occupying too high 
a percentage of the tower cross-sec- 
tional area. The tray ring used is 1%4 
in. wide. The rings are sealed to the 
tower with asbestos-rope packing com- 
pressed by a packing ring. 
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Hagen BET A “clean shell” type of construction 
si a has been employed. Trays will be sup- 
ported on adjustable rods which rest 
on a support welded into the column 
above the reboiler vapor nozzle. These 
adjustable rods permit the trays to be 
spaced as desired between 12 and 36 
in. and are the means of leveling the 
trays. 

The trays have been made up in 
three separate sections to allow 
changes in tray construction to be 
made cheaply and easily. These con- 
sist of a downcomer section, a down- 
comer seal section and a contacting 
section. In the contacting section will 
be installed the bubble-caps, perforated 
plates, etc., to be studied. With this 
construction it will be easy to study 
various contacting devices merely by 
lifting out one contacting section and 
substituting another. This also will 
permit using the same downcomer and 
downcomer seal sections in studying 
the different contacting devices. 

A schematic flowsheet of this unit 
and its auxiliaries is shown in an ac- 
companying drawing. This does not 
include the vacuum equipment, which 
will be added later along with required 
modifications. It will be noted that 
both the reboiler (heated by 200 psi 
steam) and the condenser are rated for 
15 million Btu., considerably greater 
than used in normal practice for a 
tower of this size. However, in testing 
| contacting devices to their ultimate 
| capacity under a wide variety of con- 
} ditions, some having much more ca- 
pacity than bubble-cap trays as they 
are known today may be encountered. 

Overhead and bottoms streams will 
be recycled to minimize storage re- 
quirements for feed and products. The 
unit can be operated as a stripping, 

| enriching or conventional fractionation 
unit. Products are withdrawn by level 
> } controllers in accumulator and _ re- 
boiler. Tower pressure is controlled in 
|} effect by regulating the amount of 
| heat transfer surface in the overhead 
condenser by means of a level con- 
= troller on the condenser which is reset 
by a pressure controller on the col- 
umn. 
| The first studies will be on bubble- 
cap and perforated plate trays; the 
former because of their wide-spread 
+ | use and the latter because of their pro- 
‘nh | mise. Moreover, reliable information 
ou the capabilities of a well-designed 
| bubble-cap tray are needed as a “stand- 
ard” against which other types of trays 
can be compared. 

After these studies are completed, 
investigation of other types of con- 

FIRST STEPS in fractionation research will take place in this “simulator” unit, tacting devices will be made. Such 

which is designed to “screen out” some ideas before tryouts in the larger unit devices as the “Turbogrid,” Koch 
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- 

* 

ae 
® 

















= 





7 





= 






































LIQUID LiQuID TEST COLUMN BLOWER VAPOR SURGE TANK 
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Socony-Vacuum “Uniflux” tray, the 
Nutter “Float-Valve” tray, the Kittel 
Tray and “Panapak” have been sug- 
gested. 

Several systems will be used initially 
in testing the trays. FRI believes that 
sufficient information will be secured 
about the effects on system properties 
by such factors as liquid and vapor 
handling capacity, froth height, down- 
comer build-up and column pressure 
drop that subsequent work can be 
simplified by tests with just one or two 
systems; i.e. a tray can be adequately 
characterized for other systems via 
correlations which will have been de- 
veloped. 

The American Institute of Chemical 
Engineers is sponsoring a research pro- 
gram on distillation also, and FRI has 
contributed to the support of this 
work. The AIChE efforts will be con- 
fined primarily to the determination 
of the effects of system properties on 
plate efficiencies using, at least for the 
present, columns of 2-ft diameter or 
less. FRI expects the AIChE program 
to supplement its own work in this 
field. 

Runs on the first few trays will be 
comprehensive. These will include runs 


at various constant pressure with 
values of reflux ratio (L/V) ranging 


from 0.5 to 1.5. At each of these, tray 
efficiency at 40, 65 and 90% of the 
flooding capacity will be determined. 

[Typical of the systems to be used 
will be: normal and isobutane, methyl- 
cyclohexane-normal heptane, isopropyl 
alcohol-water, methyl ethyl ketone-sec. 
butyl alcohol and hexane-absorption 
oil. Binary systems ordinarily will be 
used because analysis is simple and 
more reliable. Sufficient work will be 
done with ternary and multicomponent 
mixtures, however, to assure no doubts 
as to the applicability of 
these more complex systems. 

Actual plant tests will be made as 
the third phase of the program. Here, 
using columns which have been vol- 
untarily offered for the work by a 
number of stockholder companies, ca- 
pacity and efficiency tests of commer- 
cial fractionators and absorbers will be 
made. These data will be used to check 
the results of the experimental pro- 
gram and provide added data on sys- 
tems which cannot be run in the 
experimental unit. 

It will not be possible, for instance, 
to make either very high pressure ab- 
sorption or fractionation tesis with the 
experimental unit. But, with the large 
number of commercial columns which 
have been offered, it will be possible 
to select for these tests those columns 


results to 


which will provide the maximum of 


usable information. 
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SECOND STEP in fractionation research will involve exhaustive 








tests 





on 


this large-scale experimental distillation column, shown in the photo under 
construction 
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ETHYL RESEARCH BUILDS 
A “WHIRLING PIN CUSHION” 


to probe the secrets of combustion deposits 





A special whirling disk developed by Ethyl research people 
may help technologists come up with the answer to one 
of the “hottest’”’ problems facing the petroleum and auto- 
motive industries. 


The problem: Exactly what can be done about the 
deposits that build up in the combustion chamber of a 
modern gasoline engine? 


Only when researchers can understand what they are 
and how they form through the interaction of fuels, oils, 
additives and the metals of the engine, will it be possible 
to render these deposits harmless. 


Ethyl research people have been at work on the prob- 
lem for years and in many different ways. Recently, they 
made another step forward when they developed an 
amazingly simple test instrument they affectionately call 
the “whirling pin cushion.” 


By spinning the pin cushion in a special test rig, re- 
searchers are now able, for the first time, to trace the 
step-by-step formation of combustion products—at all 
phases of the cycle. 


This is another milestone in basic research on combus- 
tion-chamber deposits. 


New test instruments at Ethyl Laboratories like the 
“whirling pin cushion” are helping us piece together the 
fundamental knowledge which will eventually open the 
door to engines and fuels of far greater efficiency than 
ure possible today. 





Special test engine synchronizes the ‘“‘whirl- 
ing pin cushion’”’ with the engine cycle so 
that each pin picks up deposits from exactly 
the same portion of the cycle each time. 








ha 


Sampling “‘pins’”’ on Ethyl’s “whirling pin cushion” move past a specially constructed opening in 
the cylinder head of a test engine and pick up combustion deposits—as they are being formed. 


Ethyl laboratories ‘‘fingerprint’’ the deposit 
on each sampling “‘pin”’ by X-ray diffraction 
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Each pin on the disk accumulates deposits formed. 


ETHYL CORPORATION 
Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 
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Crane Wedge Disc Clamp Gate Valves 
come in OS&Y, inside screw, and quick- 
opening patterns, all-iron or brass trim- 
med, screwed or flanged end. Sizes up 
to 4 in. Working pressures up to 150 psi 
saturated steam; 225 psi cold service. 





THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


Branches and Wholesalers Serving All Industrial Areas 


PT ee 


ae eevee — 


ey 








— 












CRANE 


IRON BODY-—WEDGE DISC 


clamp gates 


Versatile valves — excellent for crude, fuel, and 
lubricating oil—for air, gas, and gasoline. And use 
them too for steam, hot and cold water... even 
for corrosive chemicals and gasses. Your choice 
of regular patterns, all-iron or brass trimmed. 


Dependable valves—because they’re extra 
rugged, with a strong, reinforced body and husky 
stem. On inside screw all-iron valves, an im- 
proved self-draining bonnet prevents entrapment 
of line fluids in the bonnet—protects the threads, 
keeps the stem working smoothly. 


Economical valves—not only in first cost, but 
in upkeep as well. Their compact design means a 
better fit for more places . . . a saving on piping in 
many cases. Simplified clamp construction makes 
quick work of normal maintenance—ideal where 
frequent cleanout is essential. 


Ask your Crane Representative for Folder AD 
1667, or write direct. Find out for yourself why 
Crane Clamp Gate Valves are the oil field favorite ! 








VALVES + FITTINGS © PIPE © PLUMBING + HEATING 
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IN THIS SECTION 


The 
Petrochemical 


Industry 


Your 1954 Directory 


$555,000,000 worth of new 
plants now planned or building 
in U.S. and Canada, bringing 
total to 322 plants operated by 
176 companies 











Quick facts about the services and equipment Pfaudler 
offers to help you reduce corrosion and processing cost. 





Corrosioneering News 





Published by The Pfaudler Co., Rochester, N. Y. 





Junior-Sized Synthetic Detergent 
Plant Permits Experimental 
or Small-Scale Production 
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To meet the growing demand for a 
small-scale alkyl aryl detergent 
plant, Pfaudler now offers a complete 
pilot plant, priced less than $8,000. 

You get every basic part, includ- 
ing piping, fittings, and instruments. 








INCONEL was used in this assembly 
for solvent recovery. See article (right 
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SMALLEST SYNDET PLANT by Pfaud- 
ler, this assembly economically uses the 
same reactor for both sulfonation and 
neutralization. 


No welding is required on the piping. 

All items are glassed or stainless 
steel. This system will produce up to 
400 lbs. of finished detergent slurry 
in an 8-10 hour day. With the addi- 
tion of a second reactor, semi-works 
production is possible, producing 
about 2,000 lbs. of high active de- 
tergent slurry in a 24-hour operating 
day. 

Many plants are now saving 
money by producing their own de- 
tergent. Perhaps this low-cost “‘all- 
in-one”’ plant is the most convenient 
way for you to begin this practice. 
Write us today for further details. 








First 
Column 
Ever 
To Have 
a Family! 





They said it couldn’t be done. They 
said every glassed steel column had 
to be a custom job, built to meet the 
customer’s special requirements. 

But Pfaudler wondered about 
that. Wondered why all these “‘spe- 
cial” features couldn’t be included as 
standard. Wondered if a standard 
design wouldn’t cut the cost, speed 
the delivery, increase the flexibility 
of Pfaudler glassed steel columns. 

Out of all this pondering came the 
new standard family of glassed steel 
columns, first in the world. From the 
2-inch (diameter) “‘baby”’ column to 
the 48-inch “‘grandaddy”’ tower, in 
any desired length, you can now 
expect fast delivery, and the flexi- 
bility of standardized components. 
Yet you still get the corrosion re- 
sistance and working strength of 
glassed steel! 

For more information about stand- 
ard glassed steel columns, write us 
today. 








Super Market for Chemical Equipment 


Vast choice of materials gives corrosioneers 
a free hand in solving your process problem. 


(To obtain more data on advertised products see page 1464) 


Besides stainless steel and glassed 
steel, Pfaudler corrosioneers have a 
complete selection of alloys to use in 
solving process equipment problems. 

Hastelloy, monel, nickei, inconel, 
aluminum, titanium—through ex- 
perience with hundreds of corrosion 
applications, Pfaudler knows just 
which alloy will best suit each situa- 


tion. You can be sure of exactly the 
material of construction that will do 
the job best, because Pfaudler has 
no “favorite sons.” 

If you’ve a process equipment 
problem involving corrosion, con- 
tact your Pfaudler representative for 
an unbiased analysis of your needs 
or drop us a line today. 
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OUTPUT billions of dollars 
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VALUE billions of doiiars 






% 





ROLE 
IN THE 


ALIPHATICS 16.2 
AROMATICS 2.2 


INORGANICS 


PICTURE 


TOTAL PETROCHEMICALS 25.3 


ALL CHEMICALS 114.3 







PETROCHEMICALS as a % 


of all CHEMICALS 22% 








100.4 









1953 1952 Change 1953 1952 Change 
14.3 +13% 2.4 2.2 +9% 
17 +29% 0.4 0.3 +33% 

+29% 0.2 0.2 


21.4 +18% 





+14% 






21.4% SR 


Petrochemicals-TODAY 


HERE ARE THE HIGHLIGHTS of the current picture for petrochemicals: 


e OUTPUT in 1953 was at a greatly accelerated rate over 1952, reflecting 
the completion of new plants in the national defense program. 


e RATE OF EXPANSION has temporarily overbuilt plant capacity on a few 
of the large volume products. 


e GREATER VOLUME OUTPUT has moved more petrochemicals into the 
select group where shipments are in “‘tank car’ quantities. 


e PRICES of many petrochemicals intermediates have come down as a 
result of competition and improved processing methods, even though 
prices for raw materials, both petroleum and natural gas, increased 


moderately in 1953. 


ETROCHEMICAL manufacturing—that lusty 

offspring resulting from the alliance of the 
petroleum and chemical industries—is still putting 
on weight like you’d expect any healthy youngster 
to put on weight. 

Total 1953 output of petrochemicals in the U. S. 
was 25.3 billion pounds, largest on record and 
18% greater than the 1952 output, reflecting the 
completion of new plants in the national defense 
program. The rate of growth in output in 1952 
was 6%. 

In setting the 1953 record the petrochemical 
industry maintained its overall rate of growth 
since the war. Its rate of increase in production 
in 1953 was over three times that for the con- 
ventional petroleum products, such as motor fuel 
and heating oils. 

Reduced to barrels, the oil man’s common de- 
nominator, the 1953 petrochemical output was 
around 85,000,000 bbls. Small potatoes, volume 
wise, compared with straight petroleum products. 
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Because of their much higher prices, however, 
the petrochemical sales of a few oil companies in 
1953 were 12 to 15% of their total sales, though 
made from less than 2% of the crude they 
processed. 

The 1953 petrochemical output included 16.2 
billion Ibs. of aliphatics, 13% greater than in 1952 

While only 2.2 billion Ibs. of aromatic petro 
chemicals were turned out in 1953, the rate of 
gain from the year before was 29%. This re 
flected the increased capacity in catalytic reform- 
ing units which the oil companies have installed 
the past few years. Some of these turn out ben- 
zene, toluene and xylene, as well as high octane 
motor fuel components. 

Output in 1953 of the inorganic petrochemicals 
(ammonia, carbon black and sulfur, principally) 
was 6.9 billion Ibs., also a gain of about 29% from 
the year before. Increased manufacture of am- 
monia from natural gas for making fertilizer ac- 
counts for the large gain. 


1381 








Petrochemicals — TODAY 
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PRODUCTION of all chemicals produced in the U. S. in 1953 
were of petrochemical origin 


of which 22% 


The production of 25.3 billion Ibs. 
of petrochemicals in 1953 was 22% 
of the U. S. production of 114.3 bil- 
lion Ibs. of all chemicals. In 1952 the 
proportion of petrochemicals was 
21.4% of a total output of 100.4 bil- 
lion Ibs. 

Of the 19.7 billion Ibs. of aliphatic 
chemicals made in the VU. S. in 1953, 
82% were petrochemicals, about the 
same proportion as in 1952. Of the 
4.7 billion lb. of aromatics, 47% were 
petrochemicals as against 40% in 
1952. Of the 89.9 billion Ibs. of inor- 
ganic chemicals, a very small propor- 
tion, 7.4%, was petrochemicals, com- 
pared with 7% in 1952. 

[he above data on chemicals out- 
put was supplied PETROLEUM PROC- 
ESSING by Dr. R. L. Bateman, Man- 
ager of Fine Chemicals, Carbide and 
Carbon Chemicals Co., and are a pro- 
jection of a study made about a year 
ago. The statistics on petrochemicals 
cover the field of intermediates, be- 
tween the crudes, such as ethylene and 
benzene, and the finished products, 
plastics, synthetic rubber and so on. 
The same carbon atom is counted only 
once in progressing from the crude 
starting material to the final interme- 
diate product. The U. S. Tariff Com- 
mission report for 1953, reviewed in 
the July issue of PETROLEUM PRoc- 
ESSING, only the primary 
petrochemicals where used for further 
processing into intermediates. 

The value of petrochemicals pro- 
duced in 1953 was $3 billion, of a 
total of $6.14 billion for all chemicals 
produced in the U. S., a gain of $300 
million from 1952. The petrochemi- 


covered 
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cals’ $3 billion in 1953 included $2.4 
billion value for the aliphatics, $400 
million for aromatics and $200 million 
for inorganics. 

The average sales price of aliphatic 
petrochemicals in 1953 was 15¢ a Ib., 
the same as the year before; of aro- 
matic slightly under 19¢ a Ib., while 
in 1952 it was 19¢; of inorganics 2.7¢, 
while in 1952 it was 2.5¢ a lb. 

The investment in petrochemical 
plants, both those of oil companies and 
chemical concerns, at the end of 1953 
was over $3 billion. This was 11% 
larger than the $2.7 billion plant in- 
vestment for 1952. This estimate is 
based on the assumption that some- 
thing over $1 in plant facilities is re- 
quired for $1 in annual sales—a yard- 
stick for plant investment used by the 
chemical industry. With the cost of 
plant facilities built in 1954 or pro- 
jected for this year, as surveyed by 
PETROLEUM PROCESSING and reported 
on pg. 1417 in this issue, the total cap- 
ital investment in the petrochemical 
industry by the end of this year will 
be approximately $3.35 billion. 

Using the same $1 of sales yard- 
stick, the 1953 capital investment in 
the chemicals manufacturing industry 
was around $6.15 billions, not includ- 
ing that in plants turning chemicals 
into final end products. 

Over production of some products 
in the petrochemical line has resulted 
from the general large expansion of 
plant facilities in the postwar years. 
This situation has been intensified un- 
der the Office of Defense Mobilization 
program, which had for its goal build- 
ing up surplus standby capacity avail- 





VALUE of all chemicals produced in the U. S. in 


1953—to a 


total of $6.14 billion 


able to turn out the required volumes 
of essential war materials in the day 
of need. As in the petroleum refining 
industry the excess plant capacity for 
petrochemicals has not been altogether 
regarded as standby for emergency 
use. In a number of basic petrochem- 
icals there is evidence of capacity to 
produce being temporarily ahead of 
market requirements. Examples of a 
few such petrochemicals are: 

Ethyl Alcohol: Before World War 
Il, 21% was synthesized from petro- 
leum materials, 72% came from mo- 
lasses and the rest from grain. Now 
the ratio is around 63-32 in favor of 
the synthetic product. U. S. capacity 
for the synthetic product will be 230,- 
000,000 gals. by the end of 1954, 
which is just about what total needs 
will be. During the Korean war con- 
sumption reached 344,000,000 gals. 
annually. The price then was 90¢ a 
gal., but has since dropped to below 
35¢/gal. 

Ethylene Glycol: The supply situa- 
tion has changed greatly since the 
early months of the Korean war, when 
permanent anti-freeze was hard to sup- 
ply. Now manufacturers are offering 
inducements to dealers to stock up on 
supplies, to get away from using the 
word “permanent” and to talk about 
changing automobile cooling systems 
periodically. The coming market for 
anti-freeze is estimated at 110,000,000 
gals., much less than the available sup- 
ply. The price has dropped from 16 
to 11¢ per Ib. 

Phthalic Anhydride: Production ca- 
pacity in 1951 was 227,700,000 Ibs. a 
year. The ODM set a goal, including 
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Petrochemicals — TODAY 





INORGANICS 


AROMATICS 








1935 





1955 


PAST AND FUTURE—to 


emergency needs, of 367,000,000 Ibs. 
production capacity. Now there is talk 
of production reaching 340,000,000 
lbs., with not that much demand in 
sight. 

Benzene: Production for chemical 
conversion, excluding motor grade, 
jumped from 255,730,000 Ibs. in 1952 
to 462,105,000 Ibs. in 1953, a gain of 
81%. Potential supply is tremendous, 
from the refiners’ catalytic reforming 
units. The price has dropped from 55¢ 
to under 40¢ per gal. and supplies are 
such that some of the chemical grade 
is being dumped into motor fuel. 

Methanol: Another _ billion-pound 
chemical, used principally in process- 
ing formaldehyde, increased in produc- 
tion from 1.100 billion Ibs. in 1952 to 
1.115 in 1953. Its price range over a 
few years has been from 40¢ per gal. 
to 27¢. 

Offsetting overbuilt plant capacity, 
many petrochemicals in 1953 moved 
into the select “tank car” class. As new 
markets were found for them, their 
production reached toward hundreds 
of millions of pounds annually, high 
enough that shipments are in the vol- 
umes that refiners are accustomed to 
handle with petroleum products. Thus 
the term “tank car trade.” Such ship- 
ments of liquids run from 5000 to 
10,000 gals. Solids shipped in from 
30,000 to 50,000 Ibs. lots are also con- 
sidered in this classification 

The use of petrochemicals as gaso- 
line additives provides recent examples 
of how new markets move specific 
items into volume business. Tricresyl 
phosphate, an end product including 
a petrochemical, was used to the extent 


1940 1945 


for the production of petrochemicals in the U.S 


of about 15,000,000 Ibs. a year until 
Shell Oil Co. discovered its properties 
as a gasoline additive and dramatized it 
as TCP. Now it is in the large volume 
group. The Texas Co. built a special 
processing unit at its Port Arthur re- 
finery to make the petrochemical addi- 
tive “Petrox” for its premium gasoline. 

Decylalcohol and tridecylalcohol are 
two new products of Standard 
Oil Co., made at the Baton Rouge re- 
finery, which moved into the tank car 
class in 1953. 
plasticizer and the latter in making 
synthetic rubber. 

An alkylated substituted aromatic, 
given the trade name of lonol, was 
developed by Shell Chemical in 1953 
as an anti-oxidant to prevent rancidity 
in foods of fats and oils. Without the 
aid of an advertising and promotion 
program, its volume has reached the 
point it is now shipped in tank cars. 

Iwo other examples of new petro- 
chemicals moving into volume output 
in 1953, with 


pated, are: 


Esso 


The former is used as a 


further growth antici- 
Acetonitrile, stemming 
from acetic acid and ammonia, and 
produced by Carbide and 
Chemicals Corp., 
and an intermediate in the manufac- 
ture of drugs; Isocyanates, developed 
by Monsanto Chemical and du Pont 
from petroleum, are finding volume 
markets as resins and in making new 
types of synthetic rubber 

Prices for the raw materials for 
petrochemicals trended upwards in 
1953, reflecting the prices for crude 
petroleum in the oil fields and for 
natural gas at the wellhead. In spite 
of these changes, prices for some crude 


Carbon 


is used as a solvent 
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ALIPHATICS 









1950 


(exclusing crudes) 


petrochemicals dropped during the 
year, due to the general abundance of 
refined products and natural gas liq- 
uids. Also, noted above, prices for 
some intermediate petrochemicals 
dropped, due to competition for the 
markets and lower manufacturing 
costs through improved manufactur- 
ing techniques. 

The average price for crude oil in 
the fields went up from 6.1¢ in 1952 
to 6.5¢ in 1953. Projected new chem- 
ical plants in the southwest were run- 
ning into prices of 15¢ per Mctf. and 
higher at the wellhead for natural gas 
in the Texas fields, while a few years 
ago gas could be bought on long term 
contracts at 6 to 7¢/Mcf. 

On the Gulf Coast, liquefied petro- 
leum gas for conversion into petro- 
chemicals sold FOB refinery or gaso- 
line plant at an average price of 4¢ 
per gal, against 4.37¢ in 1952. In 
New York and Philadelphia harbors 
the average price was 8.2¢ per gal., 
against 7.7¢ in 1952. 

Current changes in prices for the 
raw materials for petrochemical manu- 
facture, and those for many years to 
come, will in no wise reflect any 
change in the supply available for this 
use. Despite the increases from year 
to year in the volume of petrochem- 
icals produced, only about 1% of the 
crude produced in the U. S. today goes 
into this usage. The ethylene produced 
from natural gas today is estimated to 
be only 3.8% of the potential ethylene 
(ethane) recoverable from gas that 
could be used for chemical manufac- 
ture. And petroleum can also be used 
to produce ethylene. 
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BILLIONS OF POUNDS ANNUALLY 


1940 


1945 


1950 1955 1960 


1965 


1970 


THE OUTPUT TREND is sharply upward for petrochemical intermediates, 


regardless of what authority you use 


Petrochemicals-TOMORROW 


N ANY developments taking place 
4 in the petrochemical field today 
are significant in that they indicate 
likely trends in the course of that in- 
dustry in the years ahead. Some of 
these pointers toward the future are: 

e The volume of petrochemicals 
produced in the U. S. will continue to 
grow at a good clip, but not as fast as 
in the 1950-1955 period. The propor- 
tion of all chemicals made from petro- 
leum and gas, rather than from other 
sources, will also continue to increase. 

e Petroleum will trend toward re- 
placing natural gas as raw material for 
the manufacture of some petrochemi- 
cals 

e Some late starters among the vol- 
ume petrochemicals will take the spot- 
light in the next year or so. 

e Increasing numbers and volumes 
of petrochemicals will be “captive” 
products, i.e., used by the oil compa- 
nies making them in improving their 
own petroleum products. 
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* Output will continue to grow—but at a slower pace 


* Oil will tend to replace gas as raw material 


* Late starters like acetylene will come up fast 


* More oil company petrochemicals will be “captive” 


Outlook through 1955: Total U. S. 
petrochemical production in 1955 will 
be 31.5 billion pounds, an average in- 
crease of 12% each year for 1954 and 
1955. This is a somewhat slower rate 
of growth than the 18% for the indus- 
try in 1953 and more in line with the 
average annual gain in output of 14% 
from 1950 through 1953. 

The output of aliphatic petrochemi- 
cals in 1955 will be 19.4 billion 
pounds, an average annual gain this 
year and next of 10% from the 1953 
production of 16.2 billion pounds and 
about in line with the rate of gain 
since 1950. 

The volume of aromatic petro- 
chemicals produced in 1955 will be 
3.0 billion pounds, an average annual 
gain in output of 18% for 1954 and 
1955. This is the highest rate of gain 
estimated for the three groups of petro- 
chemicals during this two-year period. 
It reflects the continued expanding use 
of the oil companies’ catalytic reform- 


ing units for making benzene, toluene 
and xylene. 

[he output of inorganic petrochemi- 
cals in 1955 will be 9.1 billion pounds, 
a rate of growth of 16% annually for 
this year and next. The high rate of 
gain from the 1953 production of 6.9 
billion pounds will be due chiefly to 
the new ammonia from natural gas 
plants now completed Or in course of 
construction. 

The data for 1955 output is based 
on a study of the petrochemical mar- 
kets made by Dr. R. L. Bateman, 
Manager Fine Chemicals, Carbide and 
Carbon Chemicals Corp.” His figures 
deal largely with the intermediates, 
i.e. those undergoing processing in the 
stage between the crude petrochemi- 
cals and the finished petrochemical 
product. 

“By 1955 the petrochemicals indus- 
try will occupy even a larger propor- 
tion of the entire chemical industry 
than it now does,” said Dr. Bateman, 
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GETTING SPECIFIC, here’s how Bateman and Field break down their forecast 


“and by that time should have $4 bil- 
lions invesied in plants producing 
petrochemicals with a value of $4 bil- 
lions.” 

By 1965 the petrochemical industry 
will be supplying 50% of our total 
chemical needs, Dr. Bateman believes, 
as compared with a little less than 
25% today. Dr. Wayne E. Kuhn, 
Manager of the Technical and Re- 
Division, The Texas Co., be- 
lieves that by 1962 the proportion of 
50% of all chemicals from petrochem- 
will be and that the 
industry then will “begin to assume its 
permanent position in the expanding 
field of synthetic chemicals.” 

Long range outlook: For estimates 
of the production and requirements in 
petrochemicals beyond 1955, both the 
chemical and petroleum industries use 
the data presented in the 1952 report 
of the President’s Materials Policy 
Commission, specifically the chapter 
on Forecasts for Petroleum Chemicals 
in Vol. IV, titled the “Promise of 
Technology.”™ This report was pre- 
pared by the Standard Oil Develop- 
ment Co. 

Starting with 1950 the SOD report 
presents data on the end-use require- 
ments of primary petrochemical prod- 
ucts and projects the data at 5-year 
intervals through 1975, as shown on 
the chart on pg. 1384. Dr. Bateman’s 
data on petrochemical output is also 
shown, for 1940 through 1955. The 
variance in the output figures shown 
for 1950 and 1955 is due in part to the 
fact they were made by two competent 
authorities working independently, but 


search 


icals reached 


for 1955 output as compared with 1953's 
chiefly to the fact Dr. Bateman had 
the advantage of factual data about 
three years later than that available 
to the SOD estimators on which to 
base his figures. Despite the differences 
in the yearly output figures, the trend 
lines of the two sets of data are closely 
parallel and indicate the growth of the 
petrochemical industry in the two 
decades ahead will not slacken greatly 
from that experienced from 1940 to 
the present time. 

Various authorities emphasize that 
a potential intruder in the petrochemi- 
cal industry lurks in the years ahead; 
namely, the production of chemicals 
by the hydrogenation of coal. The best 
insurance against this contingency, 
since ample supplies of both natural 
gas and petroleum are available for 
whatever requirements may arise, will 
be the continuance of stable markets 
for petrochemical products, with 
prices maintained at a level where it 
will not be economically practical for 
other sources for petrochemicals to be 


developed. 


In the raw material picture, natural 
gas is already being replaced by petro- 
leum fractions for the manufacture of 
some petrochemicals due to the in- 
creasing costs of gas at the wellhead 
and of transportation. The particular 
petrochemicals that will be affected 
are those where the cost of the raw 
material for processing is a relatively 
large part of the total cost of manu- 
facture. Authorities say it will be un- 
economic to pay 20¢ per Mcef. for gas 
to make some items, while manufac- 
turers of other products could pay out 
on 40¢ gas. Only in the case of a few 
specialized petrochemical operations 
is there any saleable residue gas left 
after the processing operation, as is the 
case with natural gasoline and cycling 
plants. 

Many of the large petrochemical 
plants on the Gulf Coast are now pay- 
ing from 14 to 14.95¢/Mcf. for their 
gas, while the average price in 1953 
was 14.17¢ and in 1952 it was 13.19¢. 
One known contract price is 20¢/ Mcf. 
at the wellhead, with an escalator 





Primary Petrochemical Requirements by End Uses, 1955-1975°”? 


(Millions pounds annually) 


End Use 
Synthetic fibers 
Synthetic rubbers 
Plastics and plasticizers 
Protective coatings 
Automotive chemicals 
Nitrogen products 
Detergents 
8—Miscellaneous 
Total Primary Products 


1955 


l 


4 
1 


5 


20 


1960 


1,820 


1965 
2,100 2,470 
960 3,180 
,460 19,320 
870 230 
890 150 
370 6,500 
940 1,060 
6,880 7,700 
37,470 45,610 


1970 1975 
2,740 
3,510 

24,670 
2.590 
3,400 
7,670 
1,100 
8,500 

54,180 


530 
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LPG AS A RAW MATERIAL for the manufacture of petrochemicals and for other uses 
(data from Bureau of Mines and Phillips Petroleum Co.) 


clause calling for 0.4¢ more per year 
for 20 years. One Gulf Coast authority 
feels that 20¢ will be about the top 
price natural gas on the Gulf Coast 
can cOmmand without meeting heavy 
competition from coal. There are some 
old 4 and 6¢/Mcf. contracts for gas 
in effect in this area but they are being 
dropped as fast as possible. 

A wellhead price of 25¢/Mcf. is 
the point at which conversion to other 
materials as feed stocks for some 
petrochemicals will start in earnest, in 
the opinion of Herman W. Zabel, ex- 
ecutive vice president, Technical and 
Economic Services, Inc. Coke, coal, 
liquid petroleum fractions and other 
raw materials become competitive with 
natural gas at about this price, he says. 

“At the moment it is less costly to 
manufacture ammonia from natural 
gas in all parts of the U. S.,” he re- 
cently told an American Chemical 
Society audience. “However, it is ex- 
tremely questionable whether _ this 
situation will persist over the life of an 
ammonia synthesis unit. Our studies 
indicate that in a period of 10 to 15 
years ammonia producers in many 
sections will find it prudent to shift 
back to coal.” 

In the production of carbon black, 
where cost of the raw material is a 
large factor in the product cost, the 
transition from gas burners to a fur- 
nace black process using a petroleum 
fraction is already under way. By 
1955, it is estimated half the carbon 
black produced will be from oil and 
the amount made from gas will decline 
rapidly after that. The present yield is 
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3 pounds per gallon of oil and this is 
being improved. 

Other straws in the wind on the 
shift from natural gas to oil: Texaco 
Development Co.’s process using nat- 
ural gas for conversion into carbon 
monoxide and hydrogen, which is in- 
stallled in many ammonia plants, has 
been adapted to the use of heavy fuel 
oil in place of gas. At least two am- 
monia plants now building are to use 
oil. Allied Chemical & Dye Corp. has 
perfected its pilot plant work on the 
manufacture of ethylene by cracking 
heavy fuel oil and its Semet-Solvay 
Division is now using this process for 
making ethylene at its new Tonawanda, 
N. Y. chemical plant. 

One of the “dark horses” among the 
petrochemicals as to large volume pro- 
duction is acetylene from natural gas, 
and the experience of the American 
Cyanamid plant near New Orleans, 
which was completed early this year, 
will help to establish its position as a 
competitor with acetylene from cal- 
cium carbide. Acetylene is in demand 
as a raw material for vinyl chloride 
and acetate and neoprene rubber, and 
new large markets are opening for its 
use for the manufacture of acryloni- 
trile which in turn is used to make 
synthetic fibers. 

Even wider uses await the lower 
cost acetylene believed available from 
hydrocarbon sources as compared with 
that by the established calcium carbide 
route. Demand for acetylene for chem- 
ical manufacturing is now approach- 
ing 500 million pounds annually and 
is expected to be 700-750 million 


pounds by 1960. New production up 
to 1955 will be half from hydrocarbon 
sources and by 1975 it is believed that 
two-thirds of the acetylene production 
will be from natural gas or petroleum 
sources. 

The acetylene synthesis at the new 
American Cyanamid plant involves an 
adaptation of a German process where- 
by oxygen and methane are separately 
heated, then mixed and passed through 
burners of special design. The yield is 
controlled by the close proportioning 
of the oxygen with the methane gas, 
by a very short residence time and by 
rapid quench to below the acetylene 
decomposition temperature. It is 
claimed that the acetylene so made, 
after purification, is equivalent in 
quality to the calcium carbide product. 

Ammonia is another dark horse 
among the present large volume petro- 
chemicals in that the extent of its 
growth in output the next year or so 
depends on how far the U. S. farmers 
go in applying nitrogen fertilizers to 
their soil. At present they are using 
half the amount the Department of 
Agriculture recommends. From a ca- 
pacity of 1,291,000 short tons in 1951, 
ammonia production from all sources 
has increased to the point it is expected 
to top 3,200,000 tons in 1955. Re- 
cently the government raised its sights 
for nitrogen production, proposing a 
new goal of 3,500,000 tons by Jan. 1 
1957. 

So-called “captive” petrochemicals 
will grow in number and volume as 
the oil companies making them find 
enlarged uses for them in their own 
products. Sulfonates, both alkyl and 
alkyl-aryl types, have been made by 
some oil companies for years as bases 
for the detergents they manufacture. 
The use of these materials is expected 
to grow. 


More recently, the growing use of 
additives in motor fuels and lubricants 
has stimulated the production of the 
additive materials, or some of the 
components, in oil company petro- 
chemical plants. Synthetic-engine oils, 
sOme components of which are petro- 
chemicals, are being developed to meet 
the more severe Operating conditions 
of today, particularly in jet engines. 
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()* the following 29 pages are six feature articles, each 


what new sources of raw materials or new products are 


one dealing with the current outlook for a specific on the horizon which might threaten the present market 
petrochemical end-product or group of end-products. outlook? 
When the authors were given the assignments of The six subjects covered here by no means comprise 


writing these articles for PETROLEUM PROCESSING they the entire field of petrochemicals They are, however, 


representative of the various groups into which the bulk of 
ticular products. They were asked to consider three angles petrochemicals 


(1) markets—what are the outlooks both for increasing 


were asked to concentrate on the “futures” of their par 


can be classified—ranging from a single 


large-volume product such as carbon black to the field of 
present markets and for developing new ones? (2) tech 


plastics and its multitudinous uses for petrochemicals 
nology—what changes are taking place in the way of ntermediates 


processing which might alter the picture? (3) competition 


as 
Together they give you a comprehensive 
picture of what the future holds for petrochemicals 
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Synthetic Rubber 


By JOHN T. COX, JR. 
Cox & Weinrich 
Consulting Chemical Engineers 
Washington, D. C. 


. YNTHETIC rubber as a major fac- 

tor in the transportation field came 
into being in 1942 with the inception 
of large scale production of butadiene- 
styrene polymers by the U. S. Govern- 
ment. This was a war emergency meas- 
ure designed to stopgap the cessation 
of natural rubber importations from 
the Far East. Since that time synthetic 
rubber has occupied a position of great 
importance in the overall consumption 
pattern of the U. S. and as a market 
for petrochemicals. 

By 1960 the world consumption of 
new rubber should be at the annual 
rate of 3 to 3.3 million tons. The mini- 
mum estimate of U. S. consumption of 
this total is in the vicinity of 1.6 mil- 


& 
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lion tons. It is not expected, and this is 
thoroughly verified by the world rub- 
ber economists, that natural rubber 
will provide more than 1.7 million tons 
of the world’s rubber needs. 

We are faced, then, with the prob- 
lem of providing the difference in the 
form of synthetic rubber in tonnages 
ranging from 1.3 million tons to 1.6 
million tons. The present low cost ca- 
pacity for synthetic rubbers in the U. S. 
is around 850,000 long tons per an- 
num. The U. S. produces, as far as is 
known, over 90% of the world’s syn- 
thetic rubber. We have, looking down 
our economic throats, the problem of 
providing 500-600,000 additional tons 
of synthetic rubber capacity by 1960, 
or much sooner, if the Far Eastern nat- 
ural rubber supply declines or possibly 
vanishes entirely, due to emergency 
measures. 

Insofar as technology is concerned, 
we do not have any immediate picture 


of rapid change confronting us. The 
major portion of the cost of the prin- 
cipal synthetic rubber, GR-S, is taken 
up in the cost of its petrochemical con- 
stituents, butadiene and styrene. The 
cost of putting these two components 
together now ranges from 3.8¢ to 5¢ 
per pound, and cannot be relieved by 
any foreseeable technology 
Any cost improvement will be in frac- 
tions of a cent. 

rhe yields of butadiene from petro- 
leum feed stocks used in its manufac- 
ture range as follows: from butane, 
50-55%; from butylene, 68-70%. 
There has been little research on im- 
proving these yields in the past 10 
years and such improvement would 
lower costs considerably. 

Originally, we manufactured styrene 
from coke oven benzene and ethylene 
derived from alcohol dehydration. The 
petroleum industry quickly found 
cheaper ethylene by cracking propane 


drastic 
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The coke oven benzene monopoly has 
now been broken by the introduction 
of petroleum-derived benzene installa- 
tions in many parts of the country, and 
we are no longer dependent on the rate 
of steel production to provide adequate 
supplies of benzene. Another potential 
factor in this monomeric supply will 
be the introduction of vinyl toluene, 
which has possibilities of being manu- 
factured at a slightly lower cost than 
the straight styrene. However, the fu- 
ture of coal hydrogenation with re- 
spect to the production of benzene will 
tend to minimize the importance of 
petroleum as a source of the prime 
aromatic. 

The competitive aspects of natural 
vs. synthetic rubbers have been the sub- 
ject of many studies, and the technol- 
ogy of application of synthetic rub- 
bers has come along at a breath-taking 
rate in its 12 years of existence. It has 
totally displaced the use of natural rub- 
ber for inner tubes. It can be used up 
to 95% in passenger automobile tires. 
It can be used in numerous applications 
of agricultural tires. At present it can- 
not quite meet the service demanded 
in heavy duty bus and truck tires, but 
the advancing technology promises to 
have this problem in hand during the 
next five years. 

Overall we must look at the contin- 
ued rise in rubber use. In 1930 this 
country used 375,000 long tons; in 
1940, 650,000 tons; in 1949, 990,000 
tons, and in 1953, the record total of 
1,300,000 tons. It is expected that the 
growth of the demand between 1949 
and 1960 will be in the vicinity of 
62%. Tires, tubes and other rubber 
products used on automotive bus and 
truck vehicles account for 75% of rub- 
ber consumption. 

A variety of synthetic elastomers 
have been developed over a period of 
two decades. The prime one, of course, 
is GR-S, composed of butadiene and 
styrene. Polymerized by emulsion cat- 
alysts their roots are well based in the 
petrochemical field, having as raw ma- 
terials butane, butylene, petroleum 
benzene, propane and alcohol. Buta- 
diene especially can come from a vari- 
ety of petroleum sources. There are 
plants in existence today that produce 
this great building block from butane, 
normal butylenes and ethyl alcohol. 
rhe initial large amounts of butadiene 
were supplied from alcohol-butadiene 
plants, whose firm source of supply 
was from fermentation of agricultural 
products. These plants produce the 
highest cost butadiene due to the fact 
that the yields from alcohol are approx- 
imately 2.2 lb. per gallon of 190 proof 
spirits. A fairly accurate estimate of 
the cost of alcohol-butadiene may be 


arrived at in the following manner: 
(cost of alcohol in ¢/gal. +- 5) ~ 2.2 

cost of butadiene in ¢/Ib. 
Alcohol has some violent fluctuations 
in price, ranging from nearly a dollar 
a gallon down to its present price of 
about 30¢. 

Butyl-rubber is a totally petroleum- 
based polymer whose principal use at 
the present time is in automotive inner 
tubes. It is manufactured in two plants 
in the U. S. whose combined capacity 
is in the order of 90-100,000 tons per 
annum. It is composed approximately 
of 98.5% isobutylene and 1.5% iso- 
prene, which are mass polymerized at 

150° F. The isobutylene is extracted 
from catalytic cracker stocks and the 
isoprene is extracted from steam 
cracked naphthas. This polymer has a 
potential of expanding into other fields 
now occupied by natural rubber and 
GR-S. Its potential has not been fully 
explored and the rubber industry 
awaits with interest to see its exploita- 
tion in private hands. 

The principal technology involved in 
the preparation of GR-S rubbers is the 
emulsion polymerization of butadiene 
and styrene in large glass-lined vessels. 
Initially this was carried out as a batch 
process, but later the large vessels were 
connected into a series and continuous 
polymerization has become the order 
of the day. The newest technology of 
the emulsion polymerization process 
involves the use of a series of pipes 
rather than the existing series of inter- 
connected vessels. 

Some studies have been made of the 
process using mass polymerization, 


that is, without emulsification of the 
principal components, and the result- 
ing polymers do not have to go through 
a drying process. However, this tech- 
nique is in its infancy and not yet in 
a stage of commercial success. 

Mass polymerization is currently 
used in the preparation of butyl rubber, 
which is conducted at very low tem- 
peratures in reactors surrounded with 
boiling ethylene. One of the problems 
of the butyl rubber plant is the con- 
tinuous purification of this ethylene to 
ensure a good boiling point to maintain 
the 150° F. necessary to keep the poly- 
merization of isoprene and isobutylene 
within the prescribed balance limits 

Polymerization plants of the future 
can very well be fitted into the existing 
framework of the present copolymer 
plants, and the technological change 
can be carried out over a number of 
years. 

What will be the effect of the dis 
posal of the government owned indus- 
try to private enterprise? Almost all 
authorities agree that this move will be 
a most salubrious factor in the syn- 
thetic rubber world, and, for that mat- 
ter, in the national economy. For one 
thing, it should encourage greater de- 
velopment of the industry. 

The twelve years of research that 
have accompanied the government syn- 
thetic rubber program have been car- 
ried out under government auspices in 
colleges, universities, research insti- 
tutes and among the major rubber com- 
panies themselves. Research conducted 
without the profit motive does not pro- 
duce the same results that one expects 
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Operator 


BUTADIENE 
Cities Service Refining Corp 
Copolymer Corp 
Humble Oil & Refining Co 


Neches Butane Products Co 
Phillips Chemical Co 
Sinclair Rubber, Inc 

Shell Chemical Corp 
Standard Oil Co. of Calif 


BUTADIENE PLANTS — ALCOHOI 
Union Carbide & Carbon Corp 
Koppers Co., Inc 

Total Alcohol 

STYRENE PLANTS 


Dow 


Butadiene 


Chemical Co 


COPOLYMER PLANTS — GR-S 


Copolymer Corp 

Firestone Tire & Rubber Co 
Firestone Tire * Rubber Co 
General Tire & Rubber Co 
B I Goodrich Co 

B. I Goodrich Co 


Synthetic 
Synthetic 


Goodyear Rubber (¢ orp 
Rubber Corp 


Rubber Corp 


Goodyear 
Kentucky Synthetic 
Midland Rubber Co 
Phillips Chemical Co 
U. S. Rubber Co 
l S. Rubber Co 

fotal GR-S Copolymer Capacity 


BUTYL PLANTS—GR-I 


Humble Oil & Refining Co 
Esso Standard Oil Co 


Tutal Butyl Capacity 
Capacity figures are maximum annual 
construction Finance Corp., and are 
styrene, long tons for the rubbers 


or purification along 


cluded in the 


capacity shown for the 





PLANTS — PETROLEUM 


Total Petroleum Butadiene Capacity 


Capacity 


The El Segundo butadiene plant supplies crude 


Government-Owned 
Synthetic Rubber Facilities in the U. S. 


Location 


Lake Charles, La 
Baton Rouge, La 
Baytown, Texas 
Port Neches, Texas 
Borger, 
Houston, 


Los 


Texas 
Texas 
Angeles, Calif 
El Segundo, Calif 


Ky 


Pa 


Louisville 


Kobuta 


Los Angeles, Calif 


Baton Rouge, La 
Akron, Ohio 

Lake ( harles, La 
Baytown, Texas 
Port Neches Texas 
Institute, W. Va 
Akron, Ohio 
Houston, 
Louisville 


Texas 
Ky 
Angeles 
Borger, Texas 
Naugatuck, Conn 
Port Neches Texas 


Calif 


Los 


Baytown, Texas 


Baton Rouge, La 





Capacity 


60.000 


23,000 
49 000 


197,000 
71.200 


8.000 


61.000 


39 200 


87.000 
128.000 


15,000 


§7.000 


49.000 


30.000 


99. 600 
44.000 
90.000 


1?? 


000 
15.200 


99 600 
44.000 
89.000 
66.000 


ie) 
2.200 


89.400 
860,000 


43.000 
47.000 


90.000 


capacities as reported in 1953 by the Re 
in terms of short tons for butadiene and 
butadiene to Shell Chemical Corp 

The El Segundo capacity is in 


with Shell’s crude butadiene 
Shell-operated 


plant 
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from a research program in any large 
private enterprise, although the gov- 
ernment program has assembled a 
great many basic facts that will be valu- 
able to a future program of privately 
conducted 

It must be said at this time, however, 
that there are at least two things that 
have come out of government research 
in the last ten years that have had a 
great influence on the technology of 
synthetic rubber uses. I refer specifi- 
cally to cold rubber; 1.e., rubber whose 
polymerization has been conducted at 
temperatures in the vicinity of 40° F., 
and to the oil extended rubbers. 

Low temperature GR-S polymeriza- 
tion produced a synthetic rubber that 
was than competitive with nat- 
ural rubber in its application for pas- 
Its immediate 


success led to the installation of large 


research 


more 


senger automotive tires 
refrigeration units in almost all of the 
existing copolymer plants of the coun- 
try. However, there is still a very large 
demand for the “hot” rubbers with 
which the program originally started. 
The same low temperature polymeriza- 
tion technique applied to the produc- 
tion of latices has given us a synthetic 
latex that is competitive in many 
spects to natural rubber latex. This, in 
turn, has given us a greatly expanded 
foam sponge industry 

The research brought 
forward and put into production a new 
variety of synthetic polymers known as 
oil Certain napth- 
thenic emulsified and mixed 
with the copolymers while they are 
still in the latex form previous to co- 
The result- 
is simultaneously 


re- 


govel nment 


extended rubbers 


oils are 


agulation to solid rubber 
ing mixture 
lated and ratios of 100 parts of rubber 
to approximately 37 
present in the finished product. A sur- 
prising thing now occurs, for the oil, 


being treated or 


coagu- 


parts of oil are 


instead of accounted 
for as “oil” in rubber compounding, is 
now treated as rubber hydrocarbon and 
the constituents and other ingredients 
are added to the raw oil rubber mix as 
if it rubber hydro- 


carbon. 


were indeed all 
This development has led to a tre- 
mendous lowering of cost per pound 
of rubber hydrocarbon and has given 
a large boost to the productive capac- 
ity of the existing copolymer plants. 
There is litthe added capital needed for 
equipment, and a very small additional 
cost is added to the processing charge. 
Straight GR-S sell for 23¢ a 
pound, but a pound of oil extended 
rubber using the same GR-S as a base 
and containing 37 
proximately 18¢ 
Output of oil extended rubbers has 
the 


may 


oil, sells for ap- 


increased rapidly from date of 
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their first production in 1951 to the 
first half of 1954, when it reached 
31.2% of the total GR-S produced in 
government plants. It is expected that 
this percentage may reach close to 40- 
45% in the next nine months. 

Some 55 bids were received for the 
28 rubber facilities now owned by the 
government. The bids were closed May 
27 and the result of the negotiations 
will be known approximately Dec. 27. 
The negotiations are being conducted 
in as completely unbiased a manner as 
is possible. 

It is generally surmised that the co- 
polymer facilities were bid in by rub- 
ber companies, but apparently there 
is intense competition for the buta- 
diene facilities. It has been rumored 
that there are as many as 12 bidders 
for the single styrene plant located in 
Torrance, Calif. 

The principal factors in the copoly- 
mer field are the four major rubber 
companies, Firestone, Goodrich, U. S. 
Rubber and Goodyear; the Copolymer 
group, composed of eight medium 
sized rubber companies; an independ- 
ent petroleum refiner, Phillips Petro- 
leum Co.; a group of 29 small rubber 
companies working collectively unler 
the name of The American Synthetic 
Rubber Corp.; and General Tire & 
Rubber Co., the largest of the inde- 
pendents outside of the big four. Ap- 
parently there has been no bid for the 
large copolymer plant at Institute, 
W. Va., which has not been modernized 
in any respect from the days of its first 
construction. 

The two butyl rubber plants, it is 
rumored, have been bid in by their 
present operators, namely Esso Stand- 
ard Oil Co and Humble Oil and Refin- 
ing Co. 

[he government program also owns 
some 450 pressurized tank cars for the 
transportation of butadiene and there 
was intense competion for this fairly 
large lot of pressurized vessels. 

There is much speculation as to the 
fate of the disposal program should 
there be a change in political climate in 
November. A great many people feel 
that if there is a change for a Demo- 
cratic Congress the chances of disposal 
of the rubber facilities will be greatly 
lessened. If this occurs it is rumored 
that a great many companies go out on 
their own and construct new facilities 
to take care of their needs. 

The rubber disposal act of 1953 
plainly says that there shall be, if pos- 
sible, a broadening of the base of own- 
ership of the rubber facilities. This is 
interpreted to mean that companies 
other than rubber and petroleum com- 
panies would be eagerly invited to par- 
ticipate in the bidding. The roster of 
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Private Synthetic Rubber Facilities in the U. S. 


B. F. Goodrich Chemical Co., with plants at Louisville, Ky., Avon Lake, Ohio, 
and Akron, Ohio, manufactures acrylic polymers, as well as some styrene- 


butadiene polymers. 


Firestone Tire & Rubber Co., which has facilities at Akron, Ohio, and at Potts- 
town, Pa., also manufactures acrylic polymers as well as a wide variety of 


synthetic latices. 


U. S. Rubber Co. has facilities at Naugatuck, Conn., where they conduct a gen- 


eral line of polymerizations. 


Goodyeat Tire & Rubber Co. has a plant at Akron, Ohio, where they produce 
the “Chemigum” line of synthetic rubbers. 


Dewey & Almy Chemical Co., Cambridge, Mass., has polymerization facilities 
in Acton, Mass., and also in Cambridge. 


E. I. du Pont de Nemours & Co. owns and operates the neoprene plant at Louis- 
ville, Ky., built during the war and operated by du Pont for the government 
until 1949, at which time it was purchased by du Pont. 





bidders as revealed by the press re- 
leases from the Rubber Disposal Com- 
mission indicated that such was the 
case, although a preponderance of rub- 
ber and oil companies made up the en- 
tire roster. A great many chemical 
companies submitted bids, among 
them being Allied Chemical & Dye 
Co., Merck & Co., Climax Molybde- 
num Co., Foster Grant Co., Heyden 
Chemical Co., Monsanto Chemical 
Co., Koppers Co., Food Machinery 
and Chemical Co., and Grace Chem- 
ical Co. The indication of such interest 
is very heartening as it demonstrates 
that the future of rubber is well thought 
of by a broader range of people than 
those who presently produce it. 

It must be recognized at the outset 
that the philosophy of the rubber in- 
dustry and the philosophy of the oil 
industry are rather foreign to each 
other at the present time. The phil- 
osophy of the oil industry as a chem- 
ical producer has come a long way 
since 1942 when it was presented with 
the problem of making a fine chemical 
in tonnage quantities. When one views 
their achievement of producing a 
chemical of 99-+- purity, buta- 
diene, in vast quantities, it is apparent 
that they have displayed superb skill, 
of which probably they themselves 
were unaware. The chemical industry 
speaks of vast quantities in terms of 
pounds, and butadiene production is 
between a billion and a billion and a 
half pounds annually. This in terms of 
barrels means between four and six 
million barrels annually, which is not 
an impressive figure in today’s roster of 
petroleum products. The rate of return 
on rubber chemicals is higher than on 
the straight refining of petroleum, but 
the payout terms are much longer. 

However, the leveling of the philos- 
ophy of the petroleum industry, as has 
been previously pointed out, is in proc- 


1.e., 


1954 


ess. The petroleum industry is coming 
around to the viewpoint that they now 
are a chemical industry and that the 
“gold in them thar hills” is there for 
the picking. There is a petrochemical 
department in nearly every major oil 
company, and indeed in many of the 
minor ones. The voice of these depart- 
ments is getting stronger every day in 
management affairs. 

Rubber chemicals are attractive to 
these new divisions for they represent 
chemical volume and good return on 
the invested dollar. They represent also 
a footstep into larger participation into 
the chemical industry. Besides new 
technology problems, they also present 
new problems of marketing which have 
not been common to the petroleum in- 
dustry. They are being introduced to 
a new type of competition which they 
have never experienced before. Agaih, 
it is felt strongly that this is an excel- 
lent, helpful approach. It adds versa- 
tility to a dynamic industry. 

A great many authorities on petro- 
chemicals see the pattern of the next 
two decades as follows: (1) The use of 
natural gas as a chemical raw material 
will decline by virtually being forced 
out of the market. It is a premium do- 
mestic fuel for which there is an in- 
satiable demand. (2) The volume of 
liquefied petroleum gases will rise to 
such heights that it will keep their price 
down to a figure that will force their 
use as the prime petrochemical raw 
material. Synthetic rubber has its en- 
tire roots in LPG, and the upgrading 
of LPG through this route has ¢xcel- 
lent potential. During July of this year, 
the first private Butadiene from Butane 
plant was announced by the Texas Bu- 
tadiene and Chemical Co., of Houston, 
Texas. Firm plans for a 40,000 ton 
unit are ready and erection will get 
under way shortly. Soup’s on, boys, 
come and get it. 
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OUTPUT OF SYNDETS from petroleum last year represented over three fourths 
of the total production of organic surface-active agents 





PETROCHEMICALS 


By FOSTER DEE SNELL 
Foster D. Snell, Inc., New York 


ECAUSE of their phenomenal 

growth in the last few years, syn- 
thetic detergents are of lively interest 
to the producers of the raw materials 
from which they are made 

And foremost among the raw mate- 
rials—volume-wise—are petrochemi- 
cals. Although they are apparently 
headed for strong competition from 
other raw materials, petrochemicals 
accounted for about 77% of the “syn- 
dets” (short for synthetic detergents) 
produced in the U. S. in 1953—com- 
pared to about 41% in the first post- 
war year, 1946. At the same time, 
total output of syndets has more than 
tripled 

Iwo major types of syndets are in 
commercial production today: 

|—Anion-active agents, and 

2—Nonionic agents. 

The bulk of the petroleum-derived 
syndets are of the amion-active type. 
They are commonly known as alkyl 
aryl sulfonates, and are usually the 
sulfonated product of an alkylate made 
from a cyclic hydrocarbon and a chain 
hydrocarbon. Today, benzene and pro- 
pylene tetramer are the petrochemical 
raw materials. In the past, toluene 
was used to some extent but was 
abandoned because of hygroscopic 
tendencies; kerosine at one time pro- 
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vided the chain hydrocarbon, but is 
now of little significance in the U. S. 

The nonionic agents are of lesser 
importance in terms of their share of 
the total output, but depend on petro- 
leum to a greater extent. Practically 
all of the better known nonionic syn- 
dets include a polyoxyethylene chain 
(built up from ethylene oxide) and 
many an alkyl substituted phenol. 

Anion-active agents today consti- 
tute the major type of syndets, as 
previously pointed out. They are typi- 
fied by dodecyl benzene sulfonates, 
which petrochemical-wise consume 
benzene and a hydrocarbon chain. 

Initially, the alkylate for their pro- 
duction was made from a kerosine 
fraction boiling at 185-275° C., which 
was chlorinated to form keryl chlor- 
ide and combined with benzene by 
the Friedel-Kraft reaction. The chain 
length of the alkyl group varied, but 
averaged 10-16 carbon atoms, and was 
joined to the ring randomly. 

Present source of the alkyl group is 
propylene tetramer, made by polymer- 
izing purified propylene in the pres- 
ence of a suitable catalyst, often a 
fluoride, sometimes phosphoric acid. 
The dimer which first forms: 


2CH2:CH*CHs— CH2:C(CHs)CsH 


reacts with itself or with more mono- 
mer. Fractional distillation of the poly- 
merizate gives the desired dodecene. 


Ample supplies of dodecene are 
available as a by-product fraction from 
other processes of the petroleum in- 
dustry. 

Alkylation of the benzene and pro- 
pylene tetramer is then carried out at 
10-15° C. in the presence of 96% 
sulfuric acid as catalyst. The washed 
alkylate is fractionally distilled to sep- 
arate dodecyl benzene from unreact- 
ed material and products formed by 
side reactions. This product is then 
largely sold to major syndet producers 

established soap companies—who 
carry out the remaining steps. How- 
ever at least two petroleum companies 
sulfonate and sell sodium dodecyl ben- 
zene sulfonate slurry to smaller pro- 
ducers. They in turn build the slurry, 
and dry and market the built product. 

Sulfonation of the alkylate is usu- 
ally with 20% oleum at a ratio of 
about 1.25 parts of oleum to 1 part of 
alkylate. By cooling, slow addition of 
oleum, and agitation, the reaction tem- 
perature is kept to 25-30° C. The con- 
ditions of sulfonation vary from one 
plant to another, but must be con- 
trolled to prevent side reactions, oxi- 
dation, oversulfonation, discoloration, 
etc. One of the more recent methods 
involves a continuous process with use 
of liquid sulfur trioxide, absorbed in 
liquid alkylate from the vapor phase 
This process avoids use of excess sul- 
fonating agent and so reduces the 
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amount of Caustic soda needed for neu- 
tralization. The product then may be 
90% active or better, with only 10% 
or less of sodium sulfate present. Even 
in the batch process, the effort is to 
develop methods to produce a higher 
percentage of active agent—in con- 
trast to the old method where 60% 
of active agent was standard, with a 
corresponding amount of sodium sul- 
fate remaining in the product. 

Neutralization of excess acid and 
of the acid derivative formed by re- 
action, is next necessary. Caustic solu- 
tion is used at a concentration of 20- 
30%. A light-colored slurry results, 
sometimes bleached with hypochlorite 
to improve the color. The active in- 
gredient is assigned the representative 
formula: 

+ CyoHe; 
»~ SOsNa 


To produce heavy-duty products 
suitable for general laundry and house- 
hold cleaning, the slurry, containing 
about 45% of solids, is admixed with 
a large percentage of sodium tripoly- 
phosphate, a smaller amount of liquid 
sodium silicate, a fraction of a per 
cent of sodium carboxymethylcellu- 
lose, a per cent or two of foam stabi- 
lizer, and a trace of substantive fluo- 
rescent colorless dye to give improved 
whiteness of laundered white goods. 
The pH of this slurry, at 55-60% of 
solids, is then adjusted to around 10.2- 
10.4 with soda ash for spray drying 
to a density of around 0.3 for house- 
hold Some amounts are 
drum dried to a denser product. 

Nonionic agents are produced in 
less volume than are the anion-active 
agents; the share of petroleum in their 
production, however, is greater. 

While nonionics as a class include 
complex fatty-acid amides, polyhydric 
alcohol esters and ethers, and other 
forms, the majority of the commercial 
products depend on a polyoxyethylene 
chain as the polar portion. The non- 
polar portion of the molecule may be 
a long-chain alcohol such as dodecyl 
alcohol, or an alkyl phenol, either of 
which forms an ether with the poly- 
oxyethylene chain. The latter is built 
up to a desired chain length from 
ethylene oxide derived from _ petro- 
leum. Changing the length of this chain 
pcrmits variations in properties. Both 
the phenol and the alkyl side chain— 
usually about C,—can be from pe- 
troleum. Thus nonionics are often en- 
tirely petroleum derived, a C,. mer- 
captan and ethylene oxide for example. 
The key to larger sales to set lower 
prices is cheaper ethylene oxide. 

Currently large advertising effort is 
pushing low-sudsing detergents for 


sale. lesser 
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Producers of Syndets and Intermediates from Petrochemicals 


Company and 
Plant Location 


Allied Chem. & Dye 
Corp. (National Ani- 
line Div., Buffalo, N.Y. 


Atlantic Refining Co. 
Pt. Arthur, Texas 


Atlas Powder Co. 
Atlas Point, Del. 


Carbide & Carbon 
Chemical Co. 
S. Charleston, W. Va. 
Texas City, Texas 


= 


ontinental Oil Co 
Baltimore, Md. and 
elsewhere 


Dow Chemical Co 
Midland, Mich. 
Freeport, Texas. 
Pittsburg, Calif. 


Esso Standard Oil Co. 
Baton Rouge, La 


General Aniline & Film 
Corp., Linden, N.J 


Jefferson Chemical Co. 
Pt. Neches, Texas 


Monsanto Chemical Co 
St. Louis, Mo. 


Oronite Chemical Co 
Oak Point, La. 


Ninol Laboratories 
Chicago, Ill. 


Pan-Am Southern Corp 
El Dorado, Ark. 


Rohm & Haas Co. 
Philadelphia, Pa 


Sharples Chemical Co 
Wyandotte, Mich. 


Shell Oil Co. 
Houston, Texas. 
Wilmington, Calif. 


Standard Oil Co. of 
Calif. Richmond, 
Calif. 

Standard Oil Co. (Ind.) 

Whiting, Ind. 


Wyandotte Chemicals 


Corp. Wyandotte, 
Mich. 


= 


large oil companies. 


** Where a company is shown as making no product, the petrochemical 
intermediate is sold as such. Other companies often sell the intermediate as well 


as the product shown. 


Raw Materials and 
Intermediates* 
benzene, kerosene, chlorine, 
keryl benzene 


benzene, propylene, propylene 
tetramer, alkylate 


tall oil, ethylene oxide 


natural gas, phenol, ethylene 
oxide, propylene oxide, octyl- 
phenol (mono-, di-, tri-ethanol 
amine) 


benzene, propylene, unsaturated 
hydrocarbons, hydrogen sul 
fide, propylene tetramer, C). 
mercaptan, alkylate 


natural gas, benzene, phenol, 
mono-, di-, tri-ethanolamine 


benzene, propylene, higher alco- 
hols, propylene trimer, propy- 
lene tetramer, alkylate 


phenol, ethylene oxide, alkylated 
phenols 


ethylene oxide, phenol, alkylated 
phenols 


benzene, propylene tetramer, 
tall oil, ethylene oxide, alkylate 


ethylene oxide, phenol, 
alkylated phenols 


alkyl phenol, alkylated benzene 


propylene, butylene, propylene 
tetramer, polybutylene 


propylene, benzene, phenol, 
ethylene oxide, alkylated 
phenols 

ethylene oxide, C;2 mercaptan 


benzene, propylene, propylene 
tetramer 


benzene, propylene, proylene 
tetramer 


benzene, propylene, propylene 
tetramer 

benzene, kerosene, ethylene 
oxide, proylene oxide, alkylate 


Where companies are referred to as using propylene for production of 
propylene tetramer, the operation is often carried out for them by one of the 


Syndet 
Products** 


Nacconol 


Atlantic Alkylates 
#2 Ultrawet 


Renex (nonionic) 


Tergitols 


Neolene #400 


none 


none 


Igepals CO & CA 


custom Nnonionics 


Santomerse 
Sterox 


Oronite Dispersant 
(nonionic) 


nonionics 


none 


Triton X100 and 
others 


Nonic No. 218 


none 


Oronite Alkane 


Indoil detergent 
alkylate 


Kreelon 
Pluronics 
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the horizontal type of automatic wash- 
er. Other than that, sales are predomi- 
nately industrial. 

The market for syndets has been 
partly in the direction of replacing 
soap for household use, and partly of 
creating new uses and applications in 
industry. The demand could not be 
met until sometime after the war be- 
cause of three bottlenecks—alkylate, 
sulfuric acid, and sodium tripolyphos- 
phate. All of the required materials 
are now in ample supply so that a 
strictly competitive situation exists. 

The major market is in the house- 
hold. There in 1953 the production 
and sale of close to 2 billion pounds 
of built syndets can be “guesstimated” 
to have consumed about 600 million 
pounds of active agent. Probably close 
to 200 million pounds additional were 
consumed industrially. Those quanti- 
ties by no means saturate the market. 

A fair estimate of the potential 
market by 1960 is 1.2 billion pounds 
of active agent with about 900 mil- 
lion pounds of it going into household 
products, largely heavy-duty. We do 
not mean to suggest, however, that 
the composition of the product of 
1960 will be the same as that in 1954, 
which in turn differs substantially from 
that of 1948. 

The export market for syndets is 
negligible, although they are produced 
in nearly every civilized country on 
a lesser percentage basis when com- 
pared with soap than in the U.S. The 
U.S. export market for alkylate has 
been a rapidly expanding one because 
of the large investment required for its 
production. Even soft-currency coun- 
tries have been able to acquire dol- 
lars for the 10-20% by both weight 
and cost of alkylate required for sul- 
fonation and building into the heavy- 
duty syndet. The ratio is much larger 
for light-duty syndets. 


That field has a none-too-bright fu- 
ture. There is manufacture of alkylate 
by Monsanto in England, Kuhlmann 
in France, Montecatini in Italy, and 
Shell in Curacao, to mention only a 
few. 

Competition is becoming intense 
among the various types of raw mate- 
rials which can be used to make syn- 
dets. In the field of anion-active agents, 
the immediate postwar competitor was 
fatty alcohols from coconut oil. At 
one time they had over 50% of the 
market, probably have less than half 
that today. But the fatty alcohols are 
once again becoming a strong raw ma- 
terial contender—although being pro- 
duced from a different source than 
coconut oil. 

Because of the adaptability of the 
petroleum industry and the desire of 
many companies to produce products 
more valuable than fuels, there was 
rapid increase in alkylate capacity in 
the latter part of the last decade. The 
syndets rapidly displaced soap in large 
parts of its market—in 1953 syndet 
sales exceeded soap sales. Nearly ev- 
ery pound of market lost to soap left 
a pound of surplus inedible tallow. 
European demand took the surplus for 
a time at fancy prices. Then the price 
of tallow declined so that in 1952-3 it 
ranged from just over 3¢ to under 
6¢ a pound. Recently it has passed 
7¢ at times. At those prices, set by 
the large surplus, it competes on a 
cents per pound basis with petroleum 
derivatives. 

The net result is that fatty alcohols 
are being produced from tallow. New 
Capacity is coming in and the raw ma- 
terial which petroleum alkylate dis- 
placed from the soap market is com- 
ing back to compete with alkylate in 
the syndet market. The price of tallow 
will probably not be substantially over 
7¢ for at least a few years because 
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arbitrage with yellow corn fixes it at 
that level as a feed for animals and 
poultry. 

The magnitude of the competition 
is indicated by consumption of tallow 
in syndets: 1952, 88 million pounds; 
1953, 250 million pounds. Roughly 
each pound of tallow displaces a pound 
of alkylate. 

The future outlook is mixed. Mar- 
kets for the end products will un- 
doubtedly continue to grow—but there 
are some questions as to where the 
raw materials will come from. 

The continued expansion of the 
household market probably has as a 
ceiling the displacement of 75% of 
soap as compared with the present 
50%. Even that is optimistic as some 
15-18% of soap goes into industrial 
markets, of which a considerable part 
goes to laundries. After that, expan- 
sion will depend on population growth, 
with petroleum battling it out with fat 
sources to provide the nonpolar frac- 
tions of the molecules. 

Industrial markets for syndets, other 
than steam laundries, have been culti- 
vated for a longer time than the house- 
hold market. Nevertheless, further in- 
crease in that field is to be expected. 

Published research on surfactants 
from tallow has not as yet led to com- 
mercial products—other than the tal- 
low alcohol sulfate—but knowing the 
amount of work being done it is in- 
evitable that there will be other com- 
petitive products. If produced from 
the fatty acid they could be lower in 
cost. A low price surplus always de- 
velops a market. 

Research in the petroleum industry 
may well come up with new surfac- 
tants. While the product of sulfona- 
cially satisfactory product when made 
with propylene tetramer, it is not as 
effective pound-for-pound in competi- 
tion with fatty alcohol sulfates. 

One thing can be relied on. Syndets 
built in 1960 will contain very sub- 
stantial amounts of other surfactants 
than the three major Ones in use today 
—dodecylbenzene sulfonate, coconut 
alcohol sulfate, and tallow sulfate. 

Because of the differences in mar- 
keting methods it is improbable that 
petroleum companies will go beyond 
some raw material stage on any large 
scale. Thus they can be expected to 
supply the syndet industry with ben- 
zene, phenol, substituted phenols such 
as nonyl phenol, ethylene oxide, do- 
decylbenzene, sodium dodecyl ben- 
zene sulfonate, and whatever else they 
can produce for such new structures 
as are developed. So far as domestic 
alkylate sales are concerned the peak 
may well have been passed. 
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U.S. PRODUCTION OF ALL SYNTHETIC RESINS 


PETROCHEMICALS — TOMORROW 


The Outlook for... 





By PETER W. SHERWOOD 
Chemical Engineer 
White Plains, N. Y. 


N 1953, the plastics industry con- 
sumed an estimated 14 of all 
petrochemicals produced in the United 
States. It is thus the fourth largest out 


let for petroleum-derived chemicals 


following after the rubber industry 
(20% ) automotive and Viatior 
17 ) and synthetic fibers (15 


The growth potential of the plastics 
industry is startling. During the last 30 
years, it has increased each year save 
foul Total 1953 production ts est 


mated in excess of i 


3 billion Ib., a 30 
ncrease over the previous years Oul 
put ind a doubling of production 


since 194 


y 

What we term, somewhat 
the “plastics industry” is really a con 
giomerate ol 


manutacturing opera 


ions in which wholly synthetic of 
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over 3 billion lbs. last year and a market for an estimated 14 


chemically modified natural polymers 
serve as basic raw material. The same 
general definition could also be applied 
to the rubber and synthetic fibers in- 


1d there is a certain over 


dustries, a 
lapping between these three segments 


of the economy in regard to raw mate 


rials as well as to end uses. However, 
the broad consumption pattern differs 
clearly : 

By no means does the entire plastics 
industry look to petrochemicals as a 
major source ol supply Indeed some 
very important branches—casein plas 


tics, COUMarone-indene resins, etc 


derive their major raw materials from 
altogether different sources. Others, 
such as cellulose nitrate, look to petro 


chemicals for only some of the ult 


mate raw materials. But the great ma 
ority of plastics and resins involve 
the use of petroleum-derived chemi 
cals, often in more than one important 


function 


1954 





1955 1960 gar 


of all petrochemicals 


Plastics 


It is clear, of course, that in many of 
these fields, the same raw materials 
may be derived from various sources 
The coke and coal tar industries still 
supply about three-fourths of the na 
tions benzene, a prime raw material 
for the production of phenol and sty 


rene. Coal gasification continues to be 


an important source of ammonia trom 


which urea and melamine are derived 
Acetylene, a major raw material in the 
production of vinyl chloride and of 
acrylonitrile, is still principally gener- 
ited from calcium carbide 

However, in all of these fields petro- 
chemical operations have in recent 


years shown a lusty growth By far the 


vreatel! portion of the last five years 
expansion has been based on petroleum 
stocks as ultimate raw materials, and 
future expansion in plastics production 
will look to petrochemical sources in 
ever-increasing measure 


A classification of the plastics in 
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dustry’s main branches with a petro- 
chemical background is possible on the 
basis of the principal raw materials in- 
volved 


Thermoplastics 


A—Cellulosic Resins 
1—Cellulose Acetate and 
Cellulose Acetate Butyrate 
2—Ethyl Cellulose 
B—Synthetics 


3—Polystyrene 
4— Acrylics 
5—vVinyl Resins 


6—Vinylidene Chloride 
Polyethylene 
8—Nylon 
9—-Fluorocarbons 


Ihermosetting Resins 


|—Phenol-Formaldehyde 
Phenol-Furfural and 
Resorcinol-Formaldehyde 
3—Aminoplastics (Melamine 

and Urea Derivatives) 
4—Polyesters 


In the manufacture of these prod- 
ucts, the principal call on the petro- 
chemical industries is, of course, for 
the supply of raw materials for the 
polymeric base substance (binder). In 
addition, the plastics industry con- 
sumes a host of other chemicals—cat- 
ilysts and dispersion agents for the 
polymerization process, lubricants, in- 
hibitors, organic solvents, plasticizers, 
etc. In the field of plasticizers, the fol- 
lowing petrochemicals assume out- 
standing importance: 


Phthalic anhydride 

Maleic anhydride 

Primary alcohols (methanol to 
butanol, 2-ethyl hexanol, di- 
isooctyl alcohol) 


ww 


Raw materials for the production of 
the above group of plastics and plas- 
ticizers constitute the principal link be- 
tween the petroleum and plastics in- 
dustries. The extent to which any one 
petrochemical depends for its market 
on plastic production varies widely, 
ranging from 22% for ethylene to 
nearly 100% for methacrylates. Acetic 
anhydride, of which 95% goes into the 
production of cellulose acetate, shares 
its ultimate use between the plastics 
and textile industries. Almost all sty- 
rene serves as raw material for poly- 
merization or copolymerization reac- 
tions. But only 65% of its total produc- 
tion enters the plastics industry, while 
most of the rest is sold to synthetic 
rubber plants 

Evidently, the growth potential of 
petrochemical sales to the plastics in- 
dustry is directly related to the pros- 
pects of that industry’s several main 
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branches. It is within this relation that 
we shall best be able to evaluate the 
outlook for petrochemicals in the plas- 
tics industry. 


Thermoplastic Materials 


This group covers polymeric sub- 
stances which upon heating undergo 
only a physical change. Thermoplastic 
materials will soften at elevated tem- 
peratures and harden when cooled. 
The same material may be repeatedly 
molded by the application of heat and 
pressure. 


1—Cellulose Acetate and 
Cellulose Acetate Butyrate 


Cellulose acetate is one of the oldest 
members of the plastics family, having 
been first produced in 1927. Since that 
time it has become by far the most im- 
portant member of the group of cel- 
lulosic plastics. In 1951, production 
(together with cellulose acetate bu- 
tyrate) was 92.9 million Ib., and in 
1953 output had risen to 115.1 million 
lb. This is about 89% of all cellulose 
plastics produced in the U. S. (These 
production figures do not include cel- 
lulose acetate consumption in camera, 
movie and X-ray film, on which no 
data are available.) 

Closely related to cellulose acetate 
is cellulose acetate butyrate (CAB), in 
the manufacture of which butyric 
anhydride is substituted for part of the 
acetic anhydride. This opens the way 
to a wide range of plastic properties by 
varying the ratio of butyrate to acetate 
radicals introduced into the cellulose 
molecule. In many applications, this 
newer (1932) material shows consid- 
erably better properties than cellulose 
acetate (e.g. better moisture resistance, 
higher strength and impact resistance). 

This line of plastics is characterized 
by outstanding impact strength and 
durability. Other properties which as- 
sist in the marketability of cellulose 
acetates are their good electrical re- 
sistance, a wide range of attractive 
translucent, transparent, or opaque 
colors, and excellent moldability. 

Against these advantages weigh the 
serious deficiencies of cellulose acetate 
and CAB—low tensile strength, poor 
resistance to acids and alkalis, and low 
surface hardness. Moisture resistance 
is only fair. Tolerance for a number of 
common solvents (e.g. acetone) is un- 
satisfactory, but contact with hydro- 
carbons causes no damage to CAB, and 
this material has recently made its de- 
but in long-distance transmission pipe 
for petroleum products. For this appli- 
cation, CAB is well suited by virtue of 
high resistance to heat distortion and 
weathering. 


The production pattern of cellulose 
plastics in 1953 was as follows: 


Million 
End Use of Cellulosics Ibs. % 
Cellulose acetate and CAB sheets 
under 0.003 gage* 17.5 13.6 
Sheets, 0.003 gage and over* 14.1 10.9 
All other sheets, rods, tubes* 59 4.6 


Molding and extrusion materials* 77.7 60.2 


rOTAL* 115.2 89.3 
Nitrocellulose: : 

sheets, rods, tubes 7.6 5.9 
Other cellulose plastics, primarily 

ethyl cellulose 6.3 48 


* Includes plasticizers, filler, and extenders. 


[his branch of the industry has suf- 
fered in recent years from competition 
by other plastics. Molding and extru- 
sion outlets have receded from the 
1946 all-time high of 83 million Ib. to 
77.7 million Ib. in 1953. Nevertheless, 
molded cellulose acetate end products 
have staged a comeback since their low 
of 48.5 million Ib. in 1948. 

Illustrative of molded cellulose ace- 
tate end uses are a large variety of 
toys, combs, vacuum cleaner parts, 
electrical switchplates, zippers, etc. Ex- 
truded cellulose acetate finds important 
application in electrical cable insula- 
tion. The material is also the polymeric 
base for a number of surface coatings. 

Cellulose acetate butyrate moldings 
find their most important outlet in the 
automotive industries where they serve 
in steering wheels, arm rests, etc. Other 
important applications include tele- 
phone sets, portable radio cases, tool 
handles, and markers for traffic lanes. 
Butyrate pipe for gas, petroleum and 
water transportation purposes is find- 
ing increasing application. 

The slump which affected cellulose 
acetate as a whole in recent years did 
not extend to the production of ace- 
tate film, which has grown from 15.0 
million Ib. in 1947‘ to last year’s 31.5 
million Ib. (again, this does not include 
film for photographic use). The wholly 
transparent appearance of acetate film 
has led to wide-spread acceptance in 
the packaging of soft goods, and for 
a large number of other display appli- 
cations. 

As a class, the outlook for cellulose 
acetate plastics is one of continued 
growth in already established markets. 
With the possible exception of butyrate 
pipe, there is no development now on 
the horizon which promises to give 
strong impetus to the natural gradual 
expansion. 


2—Ethyl Cellulose 

This plastic finds a variety of spe- 
cialty applications. It is characterized 
by low water absorption, good chem- 
ical stability and high impact strength 
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over an unusually wide range. It also 
has very good electrical properties 
(among them a very high breakdown 
voltage) and is of low density. Ethyl 
cellulose finds use in transparent 
shields for industrial equipment, in 
coatings for ignition cables, various ra- 
dio parts, advertising novelties, etc. 

U. S. Tariff Commission data indi- 
cate a 1953 production of about 6 mil- 
lion Ib. In the production of ethyl cel- 
lulose, petrochemical ethyl chloride is 
consumed at the approximate rate of 
1,900 Ib. per ton. 


3—Polystyrene 

Utilization of styrene in thermoplas- 
tics, alone or as copolymerizing 
agent, is today the largest single outlet 
for this commodity (492.3 million Ib. 
in 1953). In second place stands sty- 
rene consumption in the production of 
synthetic rubber (app. 290 million Ib.). 
Smaller but still significant amounts of 
this monomer enter the plastics indus- 
try in the manufacture of (thermoset- 
ting) polyesters. These uses will be con- 
sidered separately. 

Polystyrene plastic is characterized 
by excellent electrical properties (low 
power factor and high dielectric 
strength) and by very high light trans- 
mission and clarity. It offers good re- 
sistance to water, acids and alkalis, al- 
cohol, and most foods and drinks. 
Polystyrene-molded articles are com- 
pletely free of odor, taste and toxicity. 
Other valuable properties are good 
rigidity and dimensional stability. 

On the side of polystrene’s deficien- 
cies are a tendency to weathering. Hy- 
drocarbons and a number of common 
household solvents (cleaning fluid, nail 
polish remover, etc.) attack the mate- 
rial. There is a tendency to soften just 
below the temperature of boiling water, 
although special grades are now on the 
market in which this shortcoming is 
less pronounced. While polystyrenes 
have fairly good surface hardness they 
must not be cleaned with abrasives. 

Probably the most serious single de- 
ficiency of polystyrenes is low impact 
strength. This difficulty has been over- 
come to a large extent in the recent 
development of so-called “high-im- 
pact” polystyrene which is, in effect, a 
styrene-acrylonitrile resin, modified 
with a butadiene-acrylonitrile rubber. 
This innovation has expanded the hori- 
zon for polystyrene resins, but the im- 
provement of impact strength has been 
gained at the expense of other valuable 
properties, notably a reduction in ten- 
sile strength and an increase in aging 
susceptibility. At the same time, mold- 
ing behavior is affected.“ 

The major portion of styrene resins 
are used in molding applications. This 
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end use required a 1953 production of 
322.7 million lb. Next in order of im- 
portance is the use of styrene polymers 
in protective coatings—largely in rub- 
ber-base paints. Production of styrene 
resins for this application amounted to 
84.4 million lb. An almost equal 
amount went into miscellaneous uses 
foams, ion exchange resins, etc. 

The end products for molded poly- 
styrene resins are estimated by Mod- 
ern Plastics’ to follow this pattern: 

Refrigeration and air conditioning 19% 

Housewares (incl. combs and toilet 


articles) 20% 
Toys 17% 
Wall tile 14% 
Packaging 9% 
Radio and television 1% 
Miscellaneous 14% 


The growth outlook is greatest for 
high-impact styrene copolymers. An 
estimate places 1953 production at 85 
million Ibs. and forecasts a volume of 
150 million Ibs. for 1954. A bright fu- 
ture is seen for this type of resin in 
the rapidly expanding market for plas- 
tic pipe. While acrylonitrile-modified 
polystyrene covered only 7-8% of the 
demand for plastic pipe in 1953, the 
material is inexpensive and rugged 
enough to offer serious competition to 
cellulose acetate butyrate for second 
place in this market. 

An important new development now 
in the wind may be the large-scale ap- 
plication of polystyrene in the produc- 
tion of phonograph records. Already 
firmly established and receiving wide 
popular acceptance is polystyrene wall 
tile, now in its seventh year of commer- 
cial production. Beads impregnated for 
in-situ production of polystyrene foams 
are now available for thermal insulat- 
ing purposes and other promising ap- 
plications. 

In all, the past growth of polystyrene 
plastics and resins has been little short 
of astounding (an increase of 23% 
during 1952 and a doubling in capac- 
ity since 1949). The future promises 
continuance of this strong upward 
trend for a number of years to come. 
Extrapolation of the Gompertz trend 
curve* for this commodity forecasts an 
800 million Ib. per year production by 
1960 (see Fig. 1), an estimate also 
borne out by Kuhn and Hutcheson’s 


study of ethylene tarkets. The 
President’s Materials Policy Commis- 
sion’*’ anticipates styrene utilization 


for polystyrene thermoplastics in the 
amount of 700 million Ib. by 1960, 1.5 
billion Ib. by 1975 

During 1953, vinyl toluene, a petro- 
chemical monomer closely related to 


The Gompertz curve permits fairly ac 


curate description of numerous economic 
trends according to the equation: 
log } log K log a (b)* 


1954 


styrene, was introduced by Dow Chem- 
ical Co. Its indicated lower cost makes 
it a product of potential interest in 
fields which parallel the applications of 
polystyrene. There are still some draw- 
backs (such as greater brittleness) to 
vinyl toluene-derived molded products. 


4—Acrylics 

The polymers of acrylic and meth- 
acrylic esters were first offered com- 
mercially in 1936. After early rapid 
acceptance, the demand for this line of 
plastics has tended to level off, largely 
due to competition from less costly 
polystyrene and polyesters. Production 
of polymethacrylates in 1952 is esti- 
mated to have been between 35 and 40 
million Ib., an increase of 10 million 
lb. over a slump experienced during 
1949, but barely exceeding output dur- 
ing the war years. There is indication 
of anticipated expansion in methacry- 
lates as well as acrylates. 

During 1953, Rohm and Haas Co. 
initiated operation of its $8,000,000 
Deer Park, Texas, acrylate plant which 
employs a novel method of synthesis 
based on acetylene and carbon monox- 
ide. All prior production of this group 
of monomers had involved intermedi 
ate synthesis of ethylene cyanhydrin 
from ethylene oxide. Almost the en 
tire output of methacrylates is based on 
the hydrolysis of acetone cyanhydrin. 

The best outlook for acrylate esters 
(as distinguished from methacrylates) 
is seen in its copolymers with a wide 
range of other monomers. For exam- 
ple, copolymerization with vinyl chlo 
ride can be readily effected to yield 
an internally plasticized resin, i.e., a 
material which can be properly molded 
without addition of a plasticizer. A 
prime advantage is the absolute per- 
manence of this type of plasticiza- 
tion.” Properly compounded copoly- 
mer: of various vinyls with acrylate 
also show improved heat and light sta- 
bility compared to the corresponding 
vinyl homopolymer. 

A most important present use of 
acrylate resins is in film-forming ap 
plications, notably in the form of 
aqueous latex-type coatings. Resistance 
to lime has led to the adoption of 
acrylate paints in some branches of the 
construction industry. Significant 
amounts of acrylates are also used by 
the leather industry, where they serve 
in finishing operations to impart low- 
temperature flexibility and other valu 
able properties; by the textile indus 
tries, which employ acrylate disper 
sions as finishing agents for improving 
the mechanical properties (tensile and 
tear strength, wear resistance, etc.) of 
cotton and rayon; and by the paper in- 
dustry, where acrylate dispersions are 
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FIG. 1—STYRENE plastics and resins, | 


employed in various coating and ad 
hesive applications 

Polyacrylates have shown promise 
is soil stabilizers, obviously an appli 
cation of vast potential. However, early 
bright prospects in this field have of 
late been dimmed by difficulties and 
expense in application and by the 
promise shown by competitive and less 
costly materials 

Thus, the 


polyacrylates are on the fringes of the 


major applications of 


plastics industry proper. Polymeth 
icrylates, on the other hand, find their 
chief end use in molded products of 
Here, the material has 


been given wide acceptance for pul 


various types 


poses which require its combination of 
excellent properties: attractive appear- 
ance, Outstanding optical clarity, re 
sistance to weathering, good dimen 
sional stability, and resistance to at 
tack by aqueous solutions of salts, acids 
ind weak alkalis, as well as by most 
oils. Plastics in this category have high 
impact strength and good electrical 
properties 

While the excellent optical proper 
ties and toughness of polymethacrylates 
make them a natural choice for many 
glazing purposes this application is 


somewhat limited by low surface 
hardness and by a high coefficient of 
expansion which necessitates special 
provision in mounting 

In the marketing of this product, in 
creasing emphasis is being placed on 
construction 


purposes Corrugated 


polymethacrylate sheet is being em- 


production 


POUNDS 


100 


MILLIONS OF 





ployed for commercial structures; sky 
lights and luminous ceilings made of 
(Rohm and Haas Co.'s 
poly-methyl methacrylate) are finding 


‘Plexiglas” 


acceptance Use has been made of this 
material in automobile windows and 
tops, and in airplane windows and 
cockpit enclosures 

Outdoor signs and store fronts are 
the largest civilian outlet for acrylic 
Modern Indus 
tries‘’*’ to make up one-half of the total 
market 


sheet, estimated by 


5—Vinyl Resins 

This useful class of plastics, com- 
mercially introduced in 1937, is de 
rived from monomers of the basic pat 
tern CH, —CH—X, where X is a func 
tional (i.e., non-hydrocarbon) group 
a. 2 

{ 


1953 amounted to 511.4 million Ib 


‘ 


production of vinyl resins in 


domestic sales were 480.3 million Ib 
Polyvinyl chloride, by far the most im 


portant member of the group, ac 
counted for 380.4 million Ib., of 
79.2 of the total domestic sales 


(these figures include the resin content 
ol copolymers containing more than 
SO PVC) 

Second in importance are polyviny] 
acetate and polyvinyl alcohol, followed 
further by polyvinyl acetal, polyvinyl 
butyral, and other related plastics 

The principal members of this group 
are, Of course, very definitely within 
the scope of petrochemicals. The mon 
omer vinyl chloride is produced com 
mercially by dehydrohalogenation of 
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FIG. 2—VINYL resins and copolymers, U.S. production 


ilternatively, by 


the addition of hydrogen chloride to 


|,2-dichloroethane or, 


acetylene. Vinyl acetate is a derivative 
of acetic acid and acetylene, as is also 
polyvinyl alcohol. The butyral polymer 
is produced by reaction of polyvinyl al- 
cohol with butyraldehyde 

For molding and extrusion applica- 
tions, polyvinyl chloride (except in a 
few copolymeric modifications) must 
be heavily plasticized. Most commonly 
employed for this function are dioctyl 


phthalate and _ tricresyl phosphate, 
which are introduced to a final content 
ranging from 10-50‘ Both of 


these plasticizers, as well as related 
compounds used in this function, have 


their roots | 


1 petrochemicals 
Here is the end-use pattern obtained 
during 1953 in the domestic consump 


tion of the vinyl resins 


Sales 
Pounds 
PVC and Copolymer Resins: 
Film 63.7 | 
She t ( } 13. 
Mold I ) 69 
Textile and P 
Treating and ¢ 1 4 10.9 
Flooring 2.2 4.6 
Protectiv ( t 22.8 4.8 
All othe s 27.8 §.7 
All Other Vinyl! Resins: 
Adhesives (res ! 4 4.7 
All othe . 17.4 16.1 
IOTAI ik0.4 00.0 
0 ( PV« mtent only 


Polyvinyl chloride is available in a 


large number of forms. No one set of 
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properties may be said to characterize 
this group of plastics—even as a gen- 
eralization. Their versatility stems 
from their compatibility with a wide 
range of fillers and plasticizers in large 
amounts. 

Of outstanding promise among uses 
now extant is application in vinyl-type 
floor coverings. Sales in this field have 
approximately doubled during the past 
year alone.’ Most common formula- 
tion in this application uses about 15% 
polyvinyl chloride as binder for asbes- 
tos and other fillers. Tiles as well as 
sheets are available forms of vinyl floor 
covering. 

Extruded and molded products are 
the largest single outlet for vinyl res- 
ins. Wire coatings are reported’ to 
have consumed between 50 and 60 
million Ib. of vinyl during 1953. Other 
important uses in this category include 
garden hose, phonograph records, film 
type storm windows, etc. 

Much promise is shown by current 
public acceptance of vinyl-coated fab- 
rics for new uses. Vinyl raincoats are, 
of course, already well established, but 
headway is now being made by vinyl- 
coated glass fabrics for window drapes, 
and various coated fabrics for men’s 
jackets, waterproof mattress coverings, 
etc. Good oil resistance, flexiblity and 
retention of elasticity, as well as low 
cost, have led to adoption of polyvinyl 
chloride for wrapping underground 
pipe in protection against corrosion. 

Copolymers of vinyl chloride and 
vinyl acetate find important applica- 
tions due to their outstanding chemical 
resistance, low moisture absorption, 
properties, rigidity, 
moldability and machinability to close 
tolerances, and dimensional stability. 
They serve in such functions as pump 
gears, printing equipment, plating bar- 
rels, etc. 

Homopolymeric vinyl acetate serves 
primarily in surface coatings and in 
adhesive applications where it shows 
affinity for a wide range of materials, 
coupled with good chemical resistance. 

Polyvinyl butyral, the most impor- 
tant member of the acetal group of 
vinyl resins, finds wide application as 
interlayer in the production of laminar 
safety glass. 


good electrical 


Fig. 2 traces the expansion of vinyl 
resin production in the U. S. A fore- 
cast by extrapolation of the Gompertz 
trend curve indicates an output of 650 
million Ib. in 1955 and nearly one bil- 
lion Ib. in 1960. There is today much 
activity in construction of polymeriza- 
tion facilities, which have already a 
combined capacity in excess of 600 
million Ib 

An even brighter picture for the fu- 
ture is seen by the Paley Commission 


report,'*) which forecasts vinyl resin 
production of 1.2 billion lb. in 1960 
and 2 billion Ib. by 1975. 


6—Vinylidene Chloride Resins 

Vinylidene chloride (CH. —CCl,), 
the monomer for this type of resin, is 
produced by the dehydrohalogenation 
of 1,2,2’-trichloroethane. It may be 
homopolymerized or entered into co- 
polymerization, notably with acryloni- 
trile and acrylates 

Polyvinylidene plastics are charac- 
terized by excellent chemical resistance 
to most inorganic chemicals and to a 
wide range of organic materials, as 
well as by high tensile strength and 
wear resistance. The material is im- 
pervious to water, non-flammable, and 
dimensionally stable even when boiled 
in water. It is not recommended for ap- 
plications where high-impact strength, 
shock resistance, and low-temperature 
flexibility are required. 

Outstanding uses for this plastic in- 
clude flexible tubing, rigid pipe, and 
lined steel pipe for corrosive chemicals, 
as well as fabrics for upholstery, bottle 
closures, collapsible tubes, etc. 

No official production figures are 
available for polyvinylidene chloride, 
but an estimate places 1951 output at 
slightly more than 50 million Ib. and 
anticipates considerable expansion. It 
should be noted that this estimate in- 
cludes textile applications, which ac- 
count for a considerable share of the 
market for polyvinylidene chloride. 

Vinylidene chloride monomer is 
manufactured by Dow Chemical Co. 
which also markets the polymerized 
product under the trade name “Saran.” 


7—Polyethylene 

Few chemical products have shown 
the tremendous growth history and po- 
tential of polyethylene. The product 
was first introduced in 1943. By 1952, 
output had passed the 100 million Ib.- 
per-year mark, and last year’s produc- 
tion is estimated at 140 million Ib. 

This is the only major plastic which 
continues to be in short supply. This 
situation should, however, scon be 
remedied. Its two present producers 
(du Pont and Bakelite) are in the course 
of large-scale expansion. Other com- 
panies are getting into this field and, 
at present outlook, 10 firms should be 
actively making polyethylene by mid- 
1955. Total plant capacity should be 
between 500 and 600 million Ib. per 
year by then. 

Polyethylene is, of course, a prime 
petrochemical. Its monomer is ethylene 
of very high purity. Polymerization 
takes place at pressures ranging from 
15,000 to 30,000 psi. In this connec- 
tion, interest attaches to Phillips Petro- 
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leum Co.’s recent announcement of a 
500-psi. ethylene polymerization proc- 
ess which will be tested on a semi- 
commercial scale at this company’s 
plant just outside Houston. 

Official figures on polyethylene pro- 
duction and distribution are not avail- 
able, but the output figures indicated 
above are believed to be quite accurate. 
Polyethylene consumption pattern has 
shifted markedly from early emphasis 
on electrical insulation to today’s pre- 
dominance of film for packaging pur- 
poses, a trend which is likely to con- 
tinue. During 1953, U. S. outlets for 
polyethylene are estimated to have 
taken the following pattern:"” 


Film 3% 
Wire and Cable 25% 
Pipe 15% 
Injection and molding 13% 
Paper and coating 11% 
Jars and bottles 6% 


A striking feature of this plastic is 
the versatility with which it can be 
adapted to a wide range of uses by con- 
trol of molecular weight, extent of 
cross-linking (a new development) and 
the influence of chemical after-treat- 
ment of the polymer (chlorination, 
chlorosulfonation). 

A main attraction of polyethylene is 
its low cost. Currently, this low density 
product sells for 41¢ per lb. and the 
outlook is for a 10-20¢ per Ib. reduc- 
tion in the not too distant future. It 
shows good flexibility at temperatures 
as low as 70° F., and may be 
brought in contact with boiling water 
(but not for an extensive period). 
Above 230° F., polyethylene will fuse 
but higher temperatures may be han- 
dled with new cross-linked modifica- 
tions. 

Advantages which make polyeth- 
ylene film an ideal packaging material 
are high tensile strength and non-per- 
meability to water vapor. It does, how- 
ever, permit passage of oxygen and 
carbon dioxide. This is often an ad- 
vantage, but in applications where it 
proves to be a handicap, the difficulty 
is being overcome by lamination with 
cellophane. 

The field of packaging applica- 
tions, which consuines the lion’s share 
of polyethylene, has been barely 
scratched. This use is gaining above all 
in food packaging for self-service 
stores, for shipment of vegetables and 
fruit. 

rhere is expanding use in packaging 
of industrial goods. Chemicals (e.g., 
polyethylene flake itself) are being 
shipped in polyethylene film-lined fiber 
drums, in part to avoid contamination 
by the drum, and in part to prevent ac- 
cess of moisture. Tools and machines 
are transported and stored, wrapped in 
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FIG. 3—POLYETHYLENE, U.S. production 


polyethylene film to prevent corrosion 
Ihe growing use of polyethylene for 
specialty bottles is based on the mate- 
rial’s flexibility and unbreakability. 
Bottle covers are still a relatively minor 
outlet for polyethylene, but a good fu- 
ture is seen in its use in lieu of cork 
and metal foil for bottle cap linings. 
Polyethylene pipe finds growing ap- 
plication for corrosive fluids in the 
chemical industry, and in water trans- 
portation through acid soil. It is al- 
ready in use for irrigation purposes, 
coal mine drainage and emergency 
water supply, and is beginning to in- 
vade the domestic field in competition 
with copper for cold water supply. 
Application of polyethylene as insu- 
lating material is especially significant 
in long-distance communication cables. 
There seems to be no limit to the 
variety of molded products manufac- 
tured of polyethylene. Illustrative are 
buckets, refrigerator pans, baby baths, 
etc. Interest is awakening in the use of 
polyethylene rionofilament in conjunc- 
tion with various textile fibers. 
Growth outlook for polyethylene is 
extremely bright, as illustrated in Fig. 
3. Most conservative view is taken by 
the Paley Commission report, which 
looks to a 1960 production of only 500 
million Ib. (one billion Ib. in 1975) 
Extrapolation of the Gompertz trend 
curve is shown but is not considered a 
reliable guide with so new a chemical 
which has, so far, been hampered by 
inability of production to keep up with 
demand. Current outlook is somewhat 
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FIG. 4—PHENOL-FORMALDEHYDE plastics and resins 
U.S. production 


above Kuhn and Hutcheson’s careful 
study made in 1951," and it is ex- 
pected that 1960 production will be 
just short of one billion Ib. 


8—Nylon 

Nylon, primarily a polymerization 
product of adipic acid and hexameth- 
ylene diamine, is ultimately derived 
from petrochemicals (cyclohexane, bu- 
tadiene, hydrogen cyanide). Its well- 
known use as textile fiber overshadows 
plastics applications, which deserve 
brief mention here. 

The plastic is readily molded and, 
because of its good flow properties, is 
suitable for the manufacture of thin- 
sectioned articles. Its products are 
characterized by high impact strength, 
high-temperature tolerance, and good 
resistance to abrasion and to many 
chemicals. 

Nylon monofilament finds extensive 
use in tooth brush bristles, surgical su- 
tures, tennis strings, etc. Other uses in- 
clude combs, unlubricated small bear- 
ings, small gears, etc. Nylon-coated 
electrical wire is useful at severe serv- 
ice conditions of abrzsion and high 
temperature (an oxidizing tendency de- 
velops above 300° F.; the material is 
form-stable up to about 375° F. in the 
absence of load). 


9—Fluorocarbons 

Polymers of fluorinated ethylene 
were introduced commercially in 
1943. They are marketed under a 
variety of trade names, of which prob- 


ably the best 
(monomer: CCII 9 
(monomer: CF,.==CF.,). 

The monomers in this group have 
their roots in petroleum-derived chem- 
icals. Tetrafluoroethylene is produced 
from chloroform and hydrogen flu- 
oride via pyrolysis of the intermediate 
monochlorodifluoromethane. Chloro- 
trifluoroethylene is the dechlorination 
product of trichlorotrifluoroethane. 

Official national production figures 
for this group of plastics are not avail- 
able. 1951 output has been estimated 
at 2,500,000 Ib. There has been appre- 
ciable growth in the interim. 


known are “Kel-F” 
CF.) and “Teflon” 


Plastics in this group offer unique 
properties which will ensure their in- 
creasing acceptance in significant vol- 
ume in spite of high cost (up to 
$19/Ib.). They also present formidable 
processing problems, which are being 
overcome. The chlorine-containing flu- 
orocarbons are more readily molded 
than tetrafluoroethylene polymers, 
which must be processed by methods 
reminiscent of powder metallurgy and 
which require after-fabrication. In 
return, polytetrafluoioethylene offers 
higher temperature stability and retains 
its good properties up to 500° F., while 
the chlorinated fluorocarbons are lim- 
ited to 390° F. 

The outstanding characteristic of the 
fluorocarbons is their complete chem- 
ical inertness and zero moisture ab- 
sorption. Molded products exhibit, in 
addition, high impact strength over a 
wide temperature range, resistance to 
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thermal shock, high compressive 
strength and good electrical properties. 

Application of molded and extruded 
polyfluorocarbons is predominantly in 
the electrical and chemical process 
industries. In the latter field, uses in- 
clude drum liners, pump packing, pipe, 
etc., in highly corrosive service. Elec- 
trical uses include insulation and wire 
coatings, condenser foil for corrosive 
conditions at extended temperatures, 
etc. 

Dispersions of these polymers serve 
in chemically inert surface coatings. 
“Kel-F” polymer oils and waxes are 
used to plasticize molding powders de- 
rived from the same monomer. These 
oils and greases have lubricant quali- 
ties and are of interest where their 
chemical inertness is of value. Mate- 
rials in this category also find interest- 
ing application where sticking must be 
prevented, as in bakery pans. 


Thermosetting Resins 


In this historically older category of 
plastics, we find materials which can 
be molded but once. Under the influ- 
ence of high-temperature forming, thev 
undergo an irreversible chemical reac- 
tion. Obviously, this means that useful 
product yield in the forming stage is 
lower than is the case with thermo- 
plastics, where scrap can be recovered 
and reworked. 

In 1953, thermosetting plastics, 
other than alkyds, were produced in 
the volume of 700 million lb., or 23% 
of the entire U. S. output of synthetic 
resins. This represents an increase of 
260 million Ib. over the 1948 output, 
but also demonstrates a decline in the 
relative importance of this category in 
the plastics industry as a whole. Ther- 
mosetting materials accounted for 
31% of the entire resin production in 
1948. 

Among thermosetting resins, we dis- 
cern two major categories: 

(a) The alkyd resins, which are de- 
rived from polyesters of polybasic 
acids (mainly phthalic acid, also maleic 
acid and others) and polybasic alco- 
hols (glycerol, pentaerythritol). In each 
case, the raw materials are largely 
products of petrochemical operations. 
However, alkyd resins find their prin- 
cipal application in the surface coating 
industry and their discussion is there- 
fore outside the proper scope here. 

(b) In the second big category are 
the plastics derived from aldehydes— 
mainly formaldehyde. Here, the main 
markets are found in the plastics in- 
dustry. Surface coating applications, 
though certainly significant, take a sec- 
ondary place. 

Formaldehyde, which is the most 
important raw material common to 


this group of plastics, is the product of 
partial oxidation of methanol, most of 
which is today derived from hydrocar- 
bon gases. An alternate source of for- 
maldehyde is the direct partial oxida- 
tion of hydrocarbons. 

The significance of the plastics mar- 
ket to this branch of the petrochemical 
industry is illustrated by the (estimated) 
distribution pattern for formaldehyde 
during 1953: 


Formalde- Consump- 





hyde tion 

Ibs. % 

1—Phenolic resins (total) 280 23 

2—Urea resins 245 20 
3—Melamine resins 55 4.5 

4—Pentaerythritol 230 19 

S—Hexamethylene tetra 

mine 220 18.5 

6—Miscellaneous 170 14 
Total 1200 100.0 


Of this list, the first three items are 
used primarily for the production of 
plastics. Pentaerythritol’s main outlet 
is in synthetic resins consumed by the 
paint and lacquer industries. Some 
hexamethylene tetramine is included 
in phenol-formaldehyde resin formu- 
lations. 

A new group of thermosetting mate- 
rials—the polyesters—shows indica- 
tion of a very large eventual potential. 
Over 40 manufacturers are actively en- 
gaged or interested in this field.“ 


1—Phenol-Formaldehyde Resins and 

Cast Phenolics 

These resins were introduced in 
1909, the first wholly synthetic plastics. 
Over the years, they have maintained 
a position of prime importance and are 
still the most important of the thermo- 
setting resins. Production of the un- 
modified resin in 1953 was nearly 300 
million Ib. Including modified forms, 
last year’s output is estimated at 453 
million Ib. 

Along with formaldehyde, phenol 
enters into the polymer of this group 
of thermosetting plastics. This inter- 
mediate, which is today produced by 
four different routes from benzene,‘ 
finds its largest market in the plastics 
industry. In 1951, phenolic resins con- 
sumed 232 million Ib. of phenol, or 
59.8% .of total sales for this tar acid. 
It should be noted, however, that other 
outlets for phenol are growing at an 
even faster rate than its plastics prod- 
ucts so that the 1951 share of the mar- 
ket taken by resins represents a de- 
cline in relative importance since 1945, 
when 69% of phenol’s sales were ac- 
counted for by polymerizates.“” 

The greater portion of phenolic res- 
ins goes into molded and cast products. 
In the former type of application, the 
material must be compounded with 
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plasticizer and filler. It is addition of 
the latter material in particular which 
makes phenolics so inexpensive and 
lends great versatility. For example, 
asbestos filler is used for high-tempera- 
ture applications, fibrous cotton for 
high-impact plastics. Other extenders 
include wood flour, carbon, iron pow- 
der, barytes, etc., each of which is se- 
lected to impart some special property 
to the final molded product. 

Outstanding general physical char- 
acteristics of phenolics include great 
hardness, rigidity, toughness and 
strength. They have heat resistance up 
to 300° F. (and higher in special for- 
mulations) and are poor heat conduc- 
tors. Phenolics are not flammable 
They are excellent electrical insulators 
and have a fairly good range of chem- 
ical resistance. They show good per- 
manence in the presence of water 

Based on data by the U. S. Tariff 
Commission” the following 1953 dis- 
tribution pattern of phenolics may be 
estimated: 


Production 
Million 
End Use Ibs. % 


Molding Materials 
Bonding and adhesive for 


113.0* 36.4 


laminating 70.5 22.7 
Coated and bonded abrasives 12.3 4.3 
Friction materials 18.4 59 
Thermal insulation 20.7 6.7 
Plywood 17.8 ~ By 
Protective coating resins, un 

modified and modified ex 

cept by rosin 28.1 9.1 
Resins for all other uses 28.7 9? 

Total 310.4 100.0 


* Corrected for pure resin by assuming its 
content at 50%, the balance being fillers, 
plasticizers and extenders 
Of outstanding importance are the 

applications of phenolics in the elec- 

trical and electronic industries. Uses 
here range from production of tele- 
phone sets to circuit breakers, housings 
for television sets, motor rotors, etc 

Acid-resistance makes phenol-for- 
maldehyde resins a useful construction 
material in solution of some chemical 
plant problems. Numerous household 
applications, such as electric iron han- 
dles, are typical of the products which 
may be based on phenol-formaldehyde 
resins. Laminates find increasing ap- 
plication for kitchen and store counter 
tops, wall coverings, etc. An interesting 
new development are gas-filled phenol 
formaldehyde mircoballoons for blan- 
keting oil tanks. Brake linings, clutch 
facings and use as binder for mineral 
wood in thermal insulation and for 
wood waste are important established 
and growing markets. 

A specialty group are the cast phe- 
nolics which contain no filler or plas- 
ticizer. They are less workable, must 
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be cast and machined, and are more 
costly per unit volume than molded 
materials. But they share many of the 
other good qualities of phenolic resins 
described above, and offer a wider 
range of colors, including translucency 
and transparency. Cast phenolics find 
use in baby’s toys, juke box housing 
parts, fountain pen bases, etc. 

Three recent developments promise 
fruitful new markets: 

(a) Shell molding offers a new cost- 
saving technique for mass production 
in foundries. This is still a minor out- 
let (15 million Ib. per year) but opti- 
mistic estmates speak of a potential 
amounting to “several hundred million 
pounds per year.” 

(b) Techniques for metal-plating 
phenolics appearing in the offing 
should add significantly to the market 
for these plastics in ornamental parts. 

(c) Growing knowledge is being ac- 
quired in the molding of large phenofic 
parts 

Over the years, phenol-formalde- 
hyde resins have shown a good growth 
trend, though this has been more mod- 
est than in the case of polystyrene and 
vinyl resins, and subject to greater fluc- 
tuations. The production history of 
phenol-formaldehyde plastics, exclu- 
sive of resins used for protective coat- 
ings and of rosin-modified resins, and 
on the basis of estimated resin content, 
is traced in Fig. 4. Extrapolation of 
the Gompertz trend curve forecasts a 
1960 production of 550 million Ib. 


2—Phenol-Furfural and 
Resorcinol-Formaldehyde Resins 

Brief note must be made of the con- 
densation products of phenol and fur- 
fural. These materials are compounded 
in a manner similar to that followed 
with phenol-formaldehyde resins, and 
the products of both resins exhibit com- 
parable characteristics. 

An outstanding property of phenol- 
furfural resins is the slowness with 
which they set below 320° F. Further- 
more, they are considerably more fluid, 
prior to setting, than phenol-formalde- 
hyde resins of like formulation. This 
combination of properties exhibited by 
phenol-furfural resins makes these ma- 
terials particularly suitable for mold- 
ing into long-draw and large-volume 
products 

Other tar acids, which may be syn- 
thesized from petroleum hydrocarbons, 
enter into plastics production. Among 
these might be mentioned the cresols 
(methyl phenols) and especially re- 
sorcinol (m-dihydroxy benzene). The 
latter compound is synthesized by 
caustic fusion of the disulfonated ben- 
zene derivative. Its condensation prod- 
uct with formaldehyde may be poly- 
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merized into an outstanding adhesive, 
used extensively in the production of 
plywood for exterior or maritime serv- 
ice and in other important bonding ap- 
plications. 


3—Aminoplasts (Urea- and 
Melamine-Formaldehyde) 

With a 1953 output of 243 million 
lb., this is the second-largest group of 
thermosetting resins. Urea-formalde- 
hyde resins were introduced in 1929 
and the melamine plastics were first 
marketed 10 years later. The group of 
aminoplasts showed good growth dur- 
ing the early years of its acceptance, 
but rate of expansion has dropped off 
markedly since 1950. 

The older member of the amino- 
plasts is almost wholly derived from 
petrochemical sources. The connection 
between formaldehyde and petroleum 
raw materials has been discussed 
above. Urea is synthesized from car- 
bon dioxide and ammonia (80% of 
which was derived from natural gas 
during 1953). The route to melamine 
starts with ammonia and calcium cy- 
anamide. This material, then, is only 
incidentally derived from hydrocarbon 
stock. 

Urea-formaldehyde resins _have 
proved attractive because of low cost 
coupled with their good physical prop- 
erties which parallel those of pheno- 
plasts in many respects. An important 
advantage is the wider range of colors 
which can be readily obtained with 
urea-derived plastics, including light 
pastels and even a certain degree of 
transparency and translucency (light- 
colored phenolics are a relatively re- 
cent development). 

Finished urea plastics are charac- 
terized by very high dimensional sta- 
bility and outstanding color fastness. 
Temperature is limited to 175° F. for 
prolonged exposure. Urea resins show 
good electrical resistance even under 
circumstances where phenolics lose 
their value as insulating material. 

Materials in this category find ap- 
plication as molding powder (for pro- 
duction of lamp shades, buttons, port- 
able radios, scale housings, etc.). Lam- 
inates are employed as light diffusing 
panels and are beginning to find use in 
counter tops. Urea-formaldehyde res- 
ins serve for adhesive purposes in the 
hardwood plywood industry. Other 
outlets include paper and textile treat- 
ment Operations and production of 
low-temperature foundry cores. 

Melamine-formaldehyde plastics 
share most of the properties of the 
ureas. They are more costly but have 
the important advantage of being able 
to withstand higher temperatures (up 
to 210° F.). The combination of sta- 


bility near the temperature of boiling 
water, colorfulness, high surface hard- 
ness, and good chemical resistance 
make the melamine materials ideally 
suited for the production of plastic 
dishware (perhaps 14-18 million Ib. 
last year). 

Other relatively minor outlets for 
melamine plastics include buttons, 
hearing aids, distributor heads, etc. 
Some melamine-formaldehyde is used 
in the formulation of phenolic lami- 
nates, apparently an application of 
some promise. Like urea resins, the 
melamines are used for plywood bond- 
ing purposes and in the treatment of 
paper and textiles."'* 

Distribution of 
1953 was as follows: 


aminoplastics in 


Millions 
of Ibs. % 
Textile-treating and coating 30.7 12.6 
Paper-treating and coating 21.3 &.8 
Binding and adhesive for ply- 
wood 52.9 21.8 
Other binding and adhesive 42.1 17.4 
Protective-coating resins 29.7 12.2 
All other (laminating, molding, 
etc.)* 65.9 27.2 


Includes filler for molding materials. 


This is, at present, not a fast-grow- 
ing group of resins. The only important 
expansion during the past three years 
has been in the categories of textile and 
paper treatment. 


4—Polyesters 

In polyesters, we have a new family 
of thermosetting binders for reinforced 
plastics. The composition of the resin 
itself may be varied over wide limits, 
and different reinforcing materials 
may be employed (although glass fiber 
is, at present, most common). It thus 
becomes possible to obtain relatively 
inexpensive (40-60¢ /Ib.) plastics which 
may be “custom-tailored” to the end 
products’ needs. Some valuable prop- 
erties attainable in the material are 
unique among presently commercial 
plastics. 

The chemical make-up and petro- 
chemical background of this group 
may be illustrated by reference to raw 
materials used in the production of a 
“typical” polyester:"!7 


Raw (Hydrocarbon Pounds of Raw 
Material Source) Material Used 
Phthalic 
Anhydride (o-xylene or 

naphthalene) 20 
Maleic 
Anhydride (Benzene) 20 
Styrene* (Benzene and 

ethylene) 30 
Glycol (Ethylene) 40 


* Butadiene may be used in lieu of styrene 


Polyesters were first introduced in 
1942 but did not become available for 
civilian uses until 1946. Following a 
short incubation period, the market for 
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this group of plastics has shown a very 
strong growth trend and expansion is 
now at the rate of 30-40% per year. 
The following year-by-year statistics 
for polyester resins are from the So- 
ciety of the Plastics Industry: 


1946 1.5 million Ibs 
1947 0.8 - es 
1948 1.8 
1949 4.5 
1950 8.5 
1951 14.0 
1952 19.0 
1953 26.0 
1954 35.0 
(est.) 


Reinforced polyesters are charac- 
terized by outstanding resistance to im- 
pact and abrasion. Very strong and 
rigid laminates or molding materials 
may be formulated; good surface hard- 
ness and wide chemical resistance may 
be obtained. Other valuable properties 
include good dielectric properties, high 
colorability, ranging from a_ water- 
white transparent product to opaque 
laminates in many color shades. Heat 
resistance up to 500° F. may be ob- 
tained and polyesters so formulated 
are in commercial use today. Extremely 
important is the adaptability of rein- 
forced polyesters to the forming of 
large parts. 

[he most spectacular use for this 
product is its substitution for steel in 
automobile bodies (e.g., in Chevrolet's 
“Corvette,” some of Kaiser’s sports 
models). Already more established are 
the uses for polyesters in the boat in- 
dustry, in the production of highway 
signs, safety helmets, etc. Corrugated 
translucent reinforced plastics for glaz- 
ing and structural use have made prog- 
ress in the construction field. There is 
promise in the use of flat sheets of 
reinforced polyesters for printed circuit 
work in electronics. 

Other developing uses include pipe, 
station wagon components, tank and 
truck construction, refrigerator appli- 
cations, and metal stamping and fabri- 
cating operations. Reinforced poly- 
esters of high flame resistance have ap- 
peared on the market and promise a 
wide range of usefulness 

Here, then, is a new type of resin 
which greatly boosts the outlook for 
petrochemical sales to the plastics in- 
dustry. Its stage of development is still 
too early to permit more than qualita- 
tive forecast at this time. 


Miscellaneous Plastics 


In the foregoing sections we have 
had a look at the branches of the plas- 
tics industry which offer the greatest 
actual or potential markets to petro- 
chemicals. The list of products dis- 
cussed is, however, by no means 


complete, nor can an exhaustive pres- 
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entation of this immensely versatile 
field be given in this place. 

To further round out the picture, 
brief reference must be had here to 
some other commercial resins which 
can be traced, in part or in whole, to 
petrochemical origins. Among them we 
find the large group of alkyds (derived 
from phthalic or maleic anhydride and 
polyhydric alcohols, and frequently 
modified by styrene) which find almost 
exclusive use in surface coating appli- 
cations. Produced in relatively small 
volume are polyisobutylene plastics, 
anilin-formaldehyde urea-thi- 
Ourea resins, various maleic anhydride 
condensation products (with rosin, ter- 
penes, etc.), dichlorostyrene polymers. 
This interesting group of silicones uses 
alkyl chlorides (e.g. methyl chloride) 
as One raw material, as do also the vari- 
ous cellulose ethers (of which we have 
only considered ethyl cellulose). 

Plastics are indeed growing rapidly, 
and the laboratory curiosity of today 
may be the large-scale product of five 
years hence. Its versatility makes the 
plastics industry the ideal marketing 
ground for a wide range of petroleum- 
derived chemicals. 


resins, 


Plasticizers 


Second in importance to the con- 
sumption of petrochemical monomers 
in the plastics industry is the use of 
plasticizers. Their growth is, of course, 
directly related to the expansion of the 
consumer resin, be it vinyls, phenol- 
formaldehyde, cellulose acetate or any 
other polymeric product. 

It is difficult to say just where the 
solvents end and plasticizers start. Both 
groups fill similar functions and they 
are chemically related. The division is 
made somewhat arbitrarily on the 
basis of volatility—plasticizers having 
the lower volatility of the two func- 
tional categories. 

By far the most important group of 
plasticizers are the phthalates. Their 
production has recovered from a slump 
which took place between 1944 and 
1946, and they are again on the rise. 
In second place are organic phos- 
phates. Here, only the alcohol radical 
of the ester can be derived from petro- 
leum sources. The same limitation ap- 
plies in the case of the third- and 
fourth-largest families of plasticizers— 
stearates and oleates. The two last- 
named groups are of relatively recent 
application and they showed good 
growth until 1950. Together they con- 
stitute less than 10% of all plasticizers 
produced. Specialty plasticizers include 
sulfonamides, orthonitrobiphenyl, adi- 
pic esters, and a host of others which, 
in sum, make up some 25% of the 
whole plasticizer market. 


1954 


Most recent available data’ on 
plasticizer output in the U. S. cover 
the year 1952, which was a low-pro- 
duction year in the plastics industry. 
There has been substantial increase in 
1953. 


1952 Production 
(Million pounds) 


Chemical 


Summary: 


All Plasticizers 267.7 
Cyclic Plasticizers 194.3 
Acyclic Plasticizers 73.4 


Major Individual Plasticizers: 
Phosphoric Acid Esters 


Tricresyl phosphate 18.0 

Triphenyl phosphate 5.6 
Phthalic Anhydride Esters 

Dibuty! phthalate 17.9 

Diethyl phthalate 12.1 

Dioctyl phthalate 86.9 
Adipic acid esters 7.3 
Stearic acid esters 16.4 
Oleic acid esters 7.3 


Acyclic Phosphoric acid 
esters 8.9 


In all of these esters, petrochemicals 
have a part, either for the production 
of the alcohol radical or, as in the case 
of phthalates and adipates, for both 
the alcohol and acid part of the plas- 
ticizer. 
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from petroleum since the first recovery plant went into operation in 1944 


TOMORROW 


By NORMAN C. UPDEGRAFF, Asst. Technical Director 
The Girdler Co., Louisville, Ky. 


UE to the high sulfur content of 
many crude oils and natural 
gases, a number of petroleum process- 
ers have found themselves in the sulfur 
production business as a necessary ad- 
junct to their hydrocarbon operations. 
Chis sulfur is found in various forms 
in crude oil, but is generally converted 
to either hydrogen sulfide or sulfur 
dioxide in the course of the operations. 
The predominant form in natural gas 
is hydrogen sulfide. 

By-product recovery of sulfur from 
the hydrogen sulfide produced in nat- 
ural gas or petroleum operations is a 
comparatively new process in this 
country. The first U.S. commercial 
installation was started at McKamie, 
Ark., by Southern Acid and Sulphur 
Co. (since acquired by Mathieson 
Chemical Corp.) just 10 years ago, in 
1944. This unit produced elementary 
sulfur from hydrogen sulfide removed 
from natural gas by McKamie Gas 
Cleaning Co. 

The first U.S. sulfur recovery plant 
to use hydrogen sulfide obtained from 
refinery gas was placed in operation in 
1948 by Hancock Chemical Co. near 
Los Angeles. This unit gathered hy- 
drogen sulfide from two refineries 
owned by Richfield Oil Corp. and The 
Texas Co. Later on hydrogen sulfide 
from Associated Oil Co. and General 
Petroleum Corp. was added to the 
raw material supply. 

Since these early plants were started, 
a large number of units have been 
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completed obtaining hydrogen sulfide 
from natural gas and refinery opera- 
tions. At present the petroleum indus- 
try has become a net producer of sul- 
fur instead of a consumer. Preliminary 
estimates for 1953 published in March 
by Chemical Engineering placed the 
1953 U.S. production of sulfur from 
such units at 345,000 long tons. Com- 
pared with a U.S. production of 5,- 
155,000 tons by the Frasch process 
and 930,000 tons from pyrites and 
other miscellaneous sources, this is not 
a very large percentage but its impor- 
tance is increasing annually. 

The increase in sulfur recovery op- 
erations may be attributed to a combi- 
nation of factors. The primary cause 
is that the market price of sulfur has 
increased from $16-18 per long ton to 
$26-28 in the past several years due to 
the increased costs of mining. This 
higher price has made the production 
of sulfur from hydrogen sulfide more 
feasible economically even in rela- 
tively small quantities. In addition, in 
some instances the location of the sul- 
fur recovery plants with respect to the 
markets results in a favorable freight 
rate advantage. Thus it is now possi- 
ble to produce sulfur from hydrogen 
sulfide which may be sold competi- 
tively with mined sulfur, whereas prior 
to this price increase the advantage 
was sO marginal that it was generally 
attractive only to sulfur users. 

Another important factor has been 
the increased consumption of natural 


Sulfur 


gas and the conservation measures 
taken by the various states to eliminate 
the previous practice of flaring sour 
gases. The sales value of the by-prod- 
uct sulfur has helped offset the cost of 
desulfurizing these gases for pipeline 
purposes. 

Secondary reasons which have 
helped promote this relatively new 
source of sulfur have been largely 
negative ones. During the period of 
sulfur allocations starting in 1951, 
companies that built new sulfur plants 
could absorb their full production 
without reducing their allocation, thus 
providing them with an assured source 
of sulfur when it was in tight supply. 
Another factor has been the increased 
enactment and enforcement of anti- 
pollution legislation. This was one of 
the primary purposes for building the 
first refinery gas sulfur recovery plant, 
and several other installations have 
been made since then in which control 
of air pollution was a large factor. In 
general, these are units based on re- 
finery operations which are more likely 
to be near population centers than 
natural gas operations. 

In faver of the natural gas opera- 
tions is the larger quantities of hydro- 
gen sulfide which may be processed at 
any given site. Many of the new gas 
fields have hydrogen sulfide concen- 
trations as high as 30 to 50% by vol- 
ume of gas produced. Whereas the 
capacity of the refinery units generally 
range from 30 to 100 tons per day, the 
natural gas installations range in size 
up to the 300 ton per day plant op- 
erated by Texas Gulf Sulphur Co. at 
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2-STAGE SULFUR RECOVERY UNIT, typical of the type designed for a feed gas containing 90% 


Worland, Wyo. These larger units are 
cheaper to operate per ton of product 
and thus can generally produce sulfur 
at lower cost. 

The producers of sulfur from hy- 
drogen sulfide are varied. They include 
refiners, chemical companies, natural 
gas operators and sulfur mining com- 
panies such as Freeport Sulphur Co. 
and Texas Gulf Sulphur Co. Hydro- 
gen sulfide may be either converted 
to sulfur directly by the refiner or 
natural gas operator or sold “over the 
fence” to another company which 
owns and operates the recovery unit. 

In natural gas operations the sulfur 
producer may also operate the gas 
purification plant as well as the sulfur 
recovery unit. This is the case in Wor- 
land, Wyo., where Texas Gulf Sulphur 
Co. operates the largest recovery unit 
in the country—if not in the world. 
Here Pure Oil Co. produces the field 
and pipes natural gas containing 30% 
hydrogen sulfide to Texas Gulf Sul- 
phur from their natural gasoline plant. 
The latter company purifies the gas 
and pipes it back to Pure for further 
processing. Texas Gulf Sulphur then 
converts the hydrogen sulfide to sulfur 
and markets the product. 

Methods of shipping and storing 
sulfur vary appreciably with the op- 
erator. In many instances the liquid 
sulfur is pumped directly into insu- 
lated tank trucks which carry it to the 
ultimate users. This is the most con- 
venient way of handling moderate 
quantities. At least two installations 
solidify the sulfur on belts or drums 
and produce flakes that can be han- 
dled as loose bulk material. Others 
pump the sulfur to vats and solidify 
it in a manner similar to that used at 
the mines. The sulfur is broken up by 
blasting and shipped in bulk form. 

The sulfur recovery process, al- 
though relatively new to this country, 
is based on old art. The original proc- 
ess is credited to Carl Friedrich Claus 
of London, who obtained a British 
patent in 1882 and U.S. patents in 


1886. The Claus process comprised 
the catalytic reaction of air with hy- 
drogen sulfide at elevated temperature 
as follows: 
HS + 1/20, S + H,O 
This overall reaction is highly exo- 
thermic and as a result the early plants 
were limited by their ability to dissi- 
pate heat properly. Accordingly, I. G. 
Farbenindustrie engineers modified the 
process by splitting it into two re- 


actions: 

H.S + 3/20, SO, H.O (1) 

SO, + 2H.S 3S 2H.O (2) 
Reaction 1 was carried out in a 


combustion chamber where sufficient 
air was added to burn one third of the 
total hydrogen sulfide to sulfur di- 
oxide. Heat was removed by generat- 
ing steam in a waste heat boiler. The 
second reaction was carried out over 
a catalyst, followed by heat and sulfur 
removal operations. Generally, a two 
stage Operation was employed to in- 
crease the percentage yield of sulfur 
from hydrogen sulfide. All of the sul- 
fur recovery units employing hydrogen 
sulfide in this country are based on 
this modified Claus process and differ 
only in the means of heat and sulfur 
removal and in the number of stages 
employed. 

A typical flow scheme is shown 
above for a two stage plant employing 
a feed gas containing about 90% hy- 
drogen sulfide. 

Reaction 1 takes place in the com- 
bustion chamber of a fire-tube boiler, 
where approximately one-third of the 
hydrogen sulfide is burned to sulfur 
dioxide and steam is generated in pro- 
portion to the hydrogen sulfide burned. 
The amount of steam generated may 
vary from one to two pounds per 
pound of sulfur recovered, depending 
on the composition of the gas mixture, 
pressure of steam desired, and boiler 
efficiency. If more than one-third of 
the feed gas is introduced into the 
boiler, some sulfur may be formed 
according to Reaction 2. This reaction 
is also exothermic and will result in 
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hydrogen sulfide 


the generation of additional steam. 
However, if hydrocarbons are present 
in the hydrogen sulfide-bearing gas, it 
is important that complete combustion 
of those introduced into the boiler 
takes place there to avoid carbon dep- 
osition in the converters. In this case, 
not more than one-third of the gases 
should be burned in the boiler with 
the correct quantity of air for com- 
plete combustion. 

Following the steam boiler, the gases 
pass through the first converter, where 
most of Reaction 2 takes place and a 
gas temperature rise results. It is esti- 
mated that 70-80% of the sulfur re- 
covered is formed in the first stage 
and the balance in the second, after 
intermediate product removal. The 
catalyst employed is activated bauxite, 
which has an indefinite life, being 
subject only to mechanical failure. The 
converters are carbon steel vessels 
lined with a suitable sulfur-resistant 
cement 

In order to remove the sulfur 
formed in the first converter the gases 
are cooled to approximately 300° F. 
and the sulfur condensed in a waste 
heat boiler. A heat exchanger is em- 
ployed to cool the gases entering this 
condenser and reheat them before en- 
tering the second converter. Final 
cooling and condensation after the sec- 
ond converter take place in a carbon 
steel, Raschig ring-packed scrubber 
where the hot gases pass counter- 
current to liquid sulfur. The circulat- 
ing sulfur, heated in the scrubber, re- 
turns to the sulfur tank carrying with 
it the newly formed sulfur. The tail 
gases consist largely of nitrogen, water 
vapor, carbon dioxide (if present origi- 
nally), and small percentages of un- 
reacted hydrogen sulfide and sulfur 
dioxide. 

The concrete sulfur tank not only 
serves as a sump for the sulfur circu- 
lating and product pumps but also as 
surge storage space. The product sul- 
fur may be pumped to vats for solid 
storage, to tank cars or trucks for 
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shipment, or directly to a subsequent 
processing Operation such as a sulfuric 
acid plant. The pumps are vertical 
immersed-type centrifugal pumps espe- 
cially designed for sulfur service. Li- 
quid sulfur is held between 250° F. 
and 300° F. at all times to avoid the 
higher viscosity ranges above and be- 
low these temperatures, and piping is 
jacketed with 30 psig. steam to keep 
the sulfur in a free flowing state. 
Steam coils are supplied in the sulfur 
storage tank to provide heat in case 
of shutdowns or excessive cooling 
from other conditions. 

Direct recovery processes are not 
too common, although some installa- 
tions have been made in which the 
hydrogen sulfide is reacted directly, 
without prior separation from the gas 
stream 

One scheme for this was employed 
in Iran in which air was introduced 
directly into the gas stream. The plant 
consisted of a preheater in which the 
temperature of the gas was raised up 
to about 570° F., a mixing chamber 
where the necessary air was intro- 
duced, a catalyst-filled reaction cham- 
ber, and a glass-wool sulfur fog ex- 
tractor. By this operation the hydrogen 
sulfide content was reduced from 12% 
to 1.5-2% by volume. Two serious ob- 
jections could be raised against this 
method of hydrogen sulfide removal: 
(1) a second plant of the amine puri- 
fication type was necessary to com- 
plete the desulfurization, and (2) the 
method loaded the hydrocarbon stream 
with about 25% by volume of nitrogen. 

A modification of this system has 
been developed by Jefferson Lake Sul- 
fur Co. It consists of burning a por- 
tion of the sulfur produced and intro- 


ducing the resulting sulfur dioxide into 
the hydrogen sulfide-bearing stream. 
This scheme has the advantage of per- 
mitting lower operating temperatures, 
which avoids cracking or oxidation of 
the hydrocarbons. Unless a separation 
plant is employed to remove the nitro- 
gen from the sulfur burner gases, how- 
ever, the dilution effect of the nitrogen 
on the hydrocarbon stream is. still 
present. Also, it is doubtful that the 
degree of sulfur removal can compete 
with that attained by more conven- 
tional gas purification processes. 

Other schemes for direct reaction of 
hydrogen sulfide in the hydrocarbon 
streams have been proposed and tested 
but at present no commercial installa- 
tions of these are known. 

In general, it would appear that 
direct recovery processes such as de- 
scribed above will have a limited ap- 
plication; however, improved technol- 
ogy and increased discoveries of high 
hydrogen sulfide content gases may 
cause these processes to be more im- 
portant factors in future projects. Off- 
setting the various disadvantages of 
these processes is the expected reduc- 
tion of investment and operating costs 
as compared with the use of separate 
units for gas purification and’ sulfur 
recovery. 

The future outlook for sulfur, ac- 
cording to “Resources for Freedom,” 
the report of the President’s Materials 
Policy Commission, is that total con- 
sumption by 1975 is expected to be 
double what it was in 1950. With the 
decrease of our known high grade 
mineral reserves this demand will un- 
doubtedly place a larger burden on 
by-product sulfur and marginal min- 
eral deposits which are not economical 
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to produce at current market prices. 

It is difficult at this time to predict 
what sulfur deposits may be discov- 
ered in the next several years and 
what techniques may be developed for 
working them. For example the prob- 
lems connected with working off-shore 
sulfur wells are appreciably greater 
than those encountered in oil produc- 
tion. However, at least one sulfur com- 
pany has announced that it has de- 
veloped the necessary know-how to do 
this if the market price justifies it. 

In spite of uncertainty of future sul- 
fur mining activities, it appears safe to 
predict that the production of sulfur 
from hydrogen sulfide will increase at 
a rate at least as fast as it has in the 
past ten years—and probably faster. 

In the first place the increased use 
of high sulfur crude oils together with 
tighter regulations on atmospheric pol- 
lution will undoubtedly cause more re- 
fineries to install sulfur recovery equip- 
ment. Even when such an operation 
may not be attractive economically it 
is good public relations to do so, and 
may even be compulsory for continued 
operation. 

Secondly, more and more of the 
natural gas fields being opened up in 
the United States and Canada have 
been found to have a high hydrogen 
sulfide content, some as much as 50%. 
In order to use this gas for any com- 
mercial purpose it is imperative that 
the hydrogen sulfide be removed. 

A third factor that probably is not 
too significant at present is that the 
purity of the sulfur recovered from 
hydrogen sulfide is higher that that 
obtained from some of the newer de- 
posits being worked. Thus this ma- 
terial can be sold at top quality prices 
without further purification 

Aside from these factors it is prob- 
able that the recovery of sulfur from 
hydrogen sulfide may get a boost from 
future improvements in processes and 
apparatus. It is entirely possible that 
satisfactory processes may be devel- 
oped which can recover hydrogen sul- 
fide directly from hydrocarbon streams 
without the various disadvantages out- 
lined above for the presently used 
methods. Thus, plants may be eco- 
nomically feasible which were pre- 
viously handicapped by transportation 
charges or the fact that they were too 
small. 

In general, it can be said that the 
first ten years have proved that the 
production of sulfur from petroleum 
operations is technically and econom- 
ically sound. It is apparent that the 
process is here to stay and future ex- 
pansion is expected to accelerate at a 
faster rate than production by mining 
techniques. 
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By W. R. ALLSTETTER, Vice President 
and E. C. KAPUSTA, Chemical Engineer 
The National Fertilizer Assn., Washington, D.C. 


HE importance of 
taining 


nitrogen-con- 
fertilizers in agriculture 
rapidly 
During 


period, the consumption of 


been 


last 


has 
the 


growing during 
that 


nitrogen 


two decades 


in fertilizers has 


600% 


nearly 
from 275.000 tons in 1933-34 
1.900.000 


increased 


to in 


195 3.54 


estimated tons in 


In addition, some 800,000 tons of 
nitrogen were consumed for 
and military during 


Of this 2,700,000 tons some 


industrial 
1953-54 
60‘ 


needs 
was 
produced from natural gas 

In the early years of the fertilizer 
industry, up to the turn of the present 
century, natural organic products were 
our chiet 


source of fertilizer nitrogen 


These were replaced in turn by sodium 


1930-1953 


Fertilizer 


- 
supphiec 


y The Ass! predictions 
1966 received from J. R. Riley, Jr., vice 
president of Spencer Chemical Co 
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nitrate from Chile and ammonium sul- 
fate from the by-product coke oven 
industry. These for 
continued the 


materials 
to furnish 
portion of our requirements 
Synthetic ammonia has emerged as 
the dominant source of fertilizer nitro- 
gen in the 


largely as a 


many 


years major 


decade, however, 
the 


production 


past 
tremendous 


took 


result of 
expansion in which 
place during the war years 
Today it is the key material in the 
manufacture of nitrogen fertilizers and 
chemicals. Ammonia is converted to 
nitric acid, which in turn, when neu- 
tralized with more 


ammonia nitrate 


results in 
Similarly, reaction of 
ammonia with sulfuric or phosphoric 


ammonia 


acids provides us with ammonium sul- 
fate or phosphates. Urea is made by 
combining ammonia with carbon di- 
oxide. Liquid 
dissolving 


made by 
quantities of 


forms are 


appropriate 


954 


1955-56 1960-61 1965-66 


outlook 


Fertilizer 


ammonia and ammonium nitrate ol 


urea in wate! 

Synthetic ammonia is made by 
catalytically reacting nitrogen and 
hydrogen. In the past few years re- 
forming and partial oxidation of 
natural gas have replaced almost 


entirely the coke-water gas method of 
hydrogen preparation. Natural gas has 
thus the prime 
ammonia 


become source of 


hydrogen for synthesis 
Other sources of hydrogen include by 
product hydrogen from chlorine cells 
and petroleum refinery gases Accord 
ing to reports some of the newer am 
monia plants will be provided with 
means of utilizing petroleum products 
such as bunker C oil as sources of 
hydrogen 

One of 
plants built in 


Belle, W Va ; 


the earliest 
this 


nitrogen fixation 


country was atl 
completed by du Pont 
in 1926 and based Allied 
Chemical & Dye brought in 
a plant based on coal (since converted 
Hopewell, Va., in 1928 
Shell Chemical completed a plant at 


on coal 


Corp 


tO gas) at 
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Pittsburg, Calif., in 1931, in which 
natural gas supplied both feedstock 
and power 

Substantial expansion in synthetic 
nitrogen production capacity was 
called for in early 1951 by the U. S. 
Department of Agriculture as part of 
the Korean mobilization. Secretary 
Brannan announced that farmers 
would need an estimated 2,185,000 
tons of nitrogen in fertilizer by 1955. 
Chis announcement was greeted with 
surprise by the industry and by many 
professional agriculturists. They had 
seen farmers use Only 1,005,000 tons 
of nitrogen in the preceding year. 
USDA pulled out all stops, however, 
in its drive to have a defense produc- 
tion goal set up which would assure 
the farmers the 2,185,000 tons of 
nitrogen in fertilizer. With the sup- 
port of farm organizations and farm 
state Congressmen, Secretary Brannan 
prevailed upon the Defense Produc- 
tion Administration to accept his esti- 
mated requirements. 

In order to provide this much 
nitrogen for farmers the DPA estab- 
lished a domestic production goal of 
2,930,000 tons. This was the amount 
which, together with some imports, 
was considered necessary to supply the 
1955 needs of agriculture, industry 
ind the military . 


It now appears this production goal 
will be met. It also appears possible 
that farmers will use the projected 
2,185,000 tons of nitrogen in the form 
of fertilizers. However, the potential 
supply available to farmers is expected 
to exceed this amount by perhaps as 
much as 15%. 

The causes of this expected excess 
of supply over demand are two-fold. 
One is the large increase in net im- 
ports of commercial nitrogenous fer- 
tilizers (fertilizers carry no import 
duty). Imports averaged about 140,000 
short tons nitrogen basis per year dur- 
ing the period from 1948 to 1951, and 
increased to an estimated 400,000 tons 
in 1953-54. The other is the failure of 
industrial and military demand to 
reach predicted levels. This situation 
may continue for some time since 
DPA has set a new domestic produc- 
tion goal of 3,500,000 tons for 1957. 
Assuming imports at about present 
levels and industrial and military take 
of 800,000 to 900,000 tons, 2.9 to 
3 million tons would be left for agri- 
culture. 

Predicting future fertilizer usage has 
the experts pretty well stumped. Al- 
though USDA 1951 estimates as to 
1955 needs will probably prove to be 
remarkably close to consumption, 
these estimates were actually based on 
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the amount of nitrogen fertilizer that 
would be needed to carry the fooa 
requirements of the U.S. and its allies 
under emergency conditions. They 
were never intended as consumption 
estimates. Consumption estimates of 
nitrogen fertilizer have been almost 
uniformly low. 

Farmers have recently confounded 
the experts with their demands for 
fertilizer. For years it was accepted 
as axiomatic that fertilizer demand 
would move up or down with farm 
income. On this subject treatises have 
been written and elaborate formulae 
evolved. 

But the relationship began to break 
down in 1947. As farm income then 
turned down, fertilizer consumption 
continued to climb. This was at first 
explained as the satisfaction of pent-up 
wartime demand. But in 1954 that 
explanation hardly suffices. Now with 
net farm income in 1953 about 24% 
below the post-war peak in 1947, 
fertilizer consumption continues to 
move up. Nitrogen still shows a lot 
of market potential as a fertilizer 
component. 

Thus it becomes very difficult to 
make any firm quantitative predictions 
as to future fertilizer nitrogen use. 
That the direction is up seems to be 
beyond question. The reason that it 
is up is that the proper use of nitrogen- 
containing fertilizer is a tremendously 
profitable practice. Fertilizer can raise 
yields, cut unit production costs and 
even double or triple per-acre profits. 
As long as it is profitable to use fer- 
tilizer the market will expand. Barring 
a disastrous collapse of farm prices, 
increased fertilizer use will continue 
to be profitable. 

Potential increases in the usage of 
nitrogen fertilizer are very large. 

Our corn crop alone is removing 
from the soil almost as much nitrogen 
as is consumed on all crops in the 
United States. Under proper farm 
management conditions it would be 
profitable to use considerably more 
than 2 million tons of nitrogen on 
corn alone and this would be true 
even if farmers curtailed total acreage 
enough to offset increased yields per 
acre. 

Figures almost as startling apply to 
other crops such as wheat and cotton. 

Considering all these factors, most 
observers believe that although there 
will be more than enough nitrogen 
fertilizer to satisfy farmer demand for 
the next few years, demand will con- 
tinue going up. More new plants will 
be needed to meet demand at some 
future date—but the writers know of 
no method by which this date can be 
reliably estimated. 
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Synthetic Ammonia Plants in the U.S.’ 


Company and Plant Location —~Status— ~Raw Materials— ~Nitrogen-Containing Products— 
Pro- 
posed 
Oper- or Nat. Amm. Amm. 
ating Building Gas Coal Other” NH, Nitrate Sulfate Urea Other’ 
Alabama By-Products, Birmingham, Ala. x x * 
Allied Chemical & Dye Corp., La Platte, Neb x x x . 
Allied Chemical & Dye Corp., Hopewell, Va x x x . . 
Allied Chemical & Dye Corp., South Point, O x x x x x 
American Cyanamid Co., Avondale, La. x x “ . " 
Ammonia Chemical Corp., Oleander, Calif x x * 
Atlantic Refining Co., Philadelphia, Pa x x (4) x 
Atlas Powder Co., Atlas, Mo x x x 
Brea Chemicals, Inc., Brea, Calif x \ x x * 
Chillicothe Petrochemicals, Inc., Chillicothe, Texas X x * 5 
Columbia River Chemicals, Inc., Pasco, Wash. x (5S) x x x 
Columbia-Southern Chemical Co., Natrium, W. Va \ x x 
Commercial Solvents Corp., Sterlington, La x x x x 
Cooperative Farm Chemicals, Lawrence, Kans Xx x x “ 
Deere & Co., Pryor, Okla x x x . 
Delta Gas Chemical Corp., Buras, La x x . 
Dow Chemical Co., Freeport, Texas x x x . 
Dow Chemical Co., Pittsburg, Calif x x \ 
E. I. du Pont, Niagara Falls, N. Y x x x 
E. I. du Pont, Belle, W. Va x x x x x 
General Petroleum Corp., Torrance, Calif x (6) a 
Grace Chemical Co., Woodstock, Tenn x x x x 
Hercules Powder Co., Hercules, Calif x x x 
Hercules Powder Co., Louisiana, Mo x x X 
Hooker Electrochemical Co., Tacoma, Wash x X x 
Lange Bros., St. Louis, Mo x x x x 
Lion Oil Co., El Dorado, Ark x x x x x 
Lion Oil Co., Luling, La x x x x 
Mathieson Chemical Corp., Lake Charles, La x x X 
Mathieson Chemical Corp., Niagara Falls, N. Y x x x 
Mathieson Chemical Corp., Morgantown, W. Va x x x 
Midland Ammonia Co., Midland, Mich. . x x \ 
Mississippi Chem. Corp., Yazoo City, Miss x x x \ 
Mississippi River Fuel Corp., Crystal City, Mo x x x x 
National Distillers Products Corp., Tuscola, III x (7) x x x 
Northern Chemical Industries, Inc., Searsport, Maine x (5S) x x x 
Pennsylvania Salt Mfg. Co., Wyandotte, Mich x x x 
Phillips Chemical Co., Etter, Texas x x x X x 
Phillips Chemical Co., Pasadena, Texas x x x x 
Salt Lake City Chem. Co., Salt Lake City, Utah x x x X 
San Jacinto Chemical Corp., Houston, Texas x x x 
Shell Chemical Corp., Pittsburg, Calif x x x \ 
Shell Chemical Corp., Ventura, Calif x x x 
Spencer Chemical Co., Pittsburg, Kans x x X 
Spencer Chemical Co., Henderson, Ky x x ‘ x 
Spencer Chemical Co., Vicksburg, Miss x x x x 
Standard Oil Co. (Ohio), N. W. Ohio x x (4 x \ \ 
Tennessee Valley Authority, Wilson Dam, Ala x x x x 
Union Oil Co. of Calif., Wilmington, Calif x (6) \ 
United Chemical Co., Timpson, Texas x x x x 
Utah Chemical Co., Mt. Pleasant, Utah x x x x x 
Westvaco Chlor-Alkali Div. of Food Machinery & 
Chem. Corp., Charleston, W. Va x x x x x 
1) For more details on the petrochemical plants in this list, se¢ (4) By-product hydrogen fron italytic reforming operations 
the 1954 Petrochemical Directory in this issue, pg. 1417 the refinery 
(2) Other raw materials, where not otherwise identified, are usually (5) Bunker C fuel oil 
by-product gases from electrolytic cells (6) Refinery wastes 
(3) Other products include ammonia solutions, nitric acid, sodium (7) By-product hydrogen from ethane cracking operations in tl 


nitrate, nitrophosphate adjacent plant of National Petrochemicals 
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By ALAN F. BEEDE and C. A. STOKES 
Godfrey L. Cabot, Inc., Boston, Mass. 


ARBON BLACK is a petrochemi- 

4 cal of world-wide importance—an 
essential in modern industrialized so- 
ciety. According to the common defi- 
nitions of a petrochemical, it must be 
considered the first petrochemical to 
have been produced in_ significant 
volume 

Technically, carbon black is a very 
finely divided carbon, the product of 
the controlled combustion of hydro- 
carbons. From a functional standpoint, 
the durability it imparts to tires pro- 
vides the basis for the motor transport 
and the automobile manufacturing in- 
dustries; and in sequence the steel 
industry, the oil industry, and many 
others find that their existence in some 
degree stems from the functions per- 
formed by carbon black. The commu- 
nication of men’s ideas through the 


n 
the form of ink, and thus this com- 


printed page requires carbon black 


modity achieves enormous importance 
in literature, in the field of news, in 
education and in government 

Carbon black has no adequate sub- 
stitute. Further, there is no strong eco- 
nomic need for one, since, as is the 
case with the petrochemical industry 


is a whole, the raw materials from 


> 


which carbon black is made are fuels 
of petroleum or coal tar origin. Yields 
are high enough and raw material 
costs low enough to make it unlikely 
that any other synthetic pigment could 
compete cost-wise with carbon black. 
The petroleum and coal tar fuels now 
used will continue as feed stocks for 
the carbon black industry for many 
years just as these fuels are expected 
to continue as the basis for the petro- 
chemical industry.” This article will 
attempt to present a picture of the 
present and the future of the carbon 
black industry, the raw material re- 
quirements, and an appraisal of the 
technological or economic 
that may be expected. 


changes 


A Quick Summary 


Expansion The historical world 
domination of the carbon black in- 
dustry by the United States is being 
challenged by construction of foreign 
oil furnace black plants. Future con- 
struction of new capacity to meet ris- 
ing world demands will probably take 
place largely outside of this country. 

Products—The former near-monop- 
oly of gas channel black has been 
broken by furnace processes, and oil 
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1 — U. S. CARBON BLACK SHIPMENTS, total and by type (includes domestic and export) 


Carbon Black 


furnace blacks are almost certain to 
become the single preferred type ex- 
cept for small special requirements 
that can be filled only by the products 
of the older processes. 

Developments—It seems likely that 
carbon black has entered a stable era 
as regards process and product devel- 
opment. New developments will prob- 
ably be limited to minor process im- 
provements and occasional new grades 
of blacks 

Raw Materials—Although fuel re- 
quirements of the industry are but a 
small fraction of total petroleum out- 
put, adequate, stable supplies of uni- 
form quality are not easy to find. Coal 
tar fractions or oil from synthetic fuel 
plants can be used readily in the oil 
furnace process Ww henever changed eco- 
nomic factors dictate such shifts. 

Problems—Looking ahead, the in- 
dustry’s most serious problems seem to 
be: 

1. The need for 
low cost fuel of uniform quality 


2. The need for 


a stable supply of 


industry-wide 
standardization of the many grades 
Markets—Since the advent of GR-S 
no other new markets of great signifi- 
carbon 
blacks, but there is now no effective 
commercial substitute nor is it likely 
that one will appear to take over the 


cance have been found for 
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major markets. The recently publi- 
cized use of carbon black in poly- 
ethylene is simply an extension into an 
already established use in the plastics 
field. 

Competition—The danger of seri- 
ous reduction of demand for carbon 
black, because of the widespread dis- 
placement of rubber by non-carbon 
black using materials, appears to be 
small and not imminent. On the other 
hand, the growth of carbon black mar- 
kets for rubber uses outside the tire 
field will be diminished by competition 
of other fillers, especially white fillers, 
and by development of new synthetic 
rubbers and rubber replacements that 
will require little or no carbon black. 
The future of carbon black continues 
to be tied to the motor transport in- 
dustry and rubber manufacture. 


Structure and History 
Of the Industry 


The carbon black industry is highly 
concentrated, both as to production 
and as to markets. Over 90% of the 
world’s carbon black is produced by 
eight companies in the U.S. The in- 
dustry is not a large one according to 
the American scale; the value of a 
year’s production at plant is about 
$100 million. On the market side, 
the rubber manufacturing industry, 
which takes about 93% of domestic 
shipments, is led by the large tire com- 
panies often referred to as the “Big 
4” or “Big 5.” 

Most carbon black producers en- 
gage in other lines of business with 
strong emphasis on the production of 
natural gas and oil, and pigments for 
ink and other uses. Diversification, 
however, has not been as extensive as 
in some of the other industries, and 
carbon black manufacturers have not 
expanded their operations into the 
manufacture of some of the newer 
petrochemicals 

The carbon black industry is not 
vertically or hori- 
zontally and is independent—no com- 
pany is a captive producer. Only a 
small portion of raw materials ts pro- 
duced by carbon black makers; the 
bulk is purchased. Only in a few in- 


integrated either 


stances does the carbon black pro- 
ducer consume black as a component 
in the manufacture of a finished prod- 
uct, e.g., ink for some companies and 
synthetic rubber at one company. The 
industry places strong reliance on in- 
tensive and competitive research and 
development work in an effort to keep 
pace with the extremely active and 
successful research and development 
work of the rubber companies. 

The history of carbon black can be 


viewed in proper perspective if it is 
divided into three eras—the lamp- 
black, the natural gas, and the present 
oil era. 

The lampblack era extended through 
the eighteenth and nineteenth cen- 
turies, when coal tar fuels provided 
the raw material and production was 
very small compared to current rates. 
The product was used almost entirely 
as pigment for paints and inks. 

The natural gas era began in the 
late nineteenth century with a process 
using the impingement of small flames 
on a cooled iron surface—essentially 
the same as the channel process em- 
ployed in the U.S. today. Because of 
extremely low yields this channel 
process was dependent upon cheap 
natural gas and, therefore, the U.S. 
rapidly began to take over the world’s 
markets for carbon black except for a 


small production of lampblack in 
Europe. 

The real growth of the carbon 
black industry started about 1917, 


when tire makers first began to use 
high carbon black loadings in tire 
tread compounds. As a result of this 
development, the U.S., possessing both 
cheap natural gas and the transporta- 


tion market for rubber products, be- 
came completely dominant in world 
carbon black production. A decline 
from this position began only when 
Germany, just before World War Hl, 
perfected a method of using liquid 
coal tar products as raw materials in a 
channel type process. 

In the period 1920 to 1945—still 
the natural gas era—furnace and 
thermal black processes were devel- 
oped around the availability of cheap 
natural gas. These blacks possessed 
lower rubber reinforcing power and 
less blackness in inks than channel 
blacks. furnace 
blacks—somewhat cheaper because of 
high yields—found growing and im- 
portant use. During the War, with the 
great increase in synthetic rubber con- 
sumption, gas furnace blacks were in 
great demand because they permitted 
high loadings with low heat generation 


Nevertheless, | gas 


and still maintained elasticity and 
rebound. 
The oil furnace black era has 


placed on the market not only blacks 
made wholly from liquid hydrocarbons 
but several grades made by oil enrich- 
ment of natural gas. In many ways 
these new blacks, in all cases based 
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FIG. 2 — CARBON BLACK CONSUMPTION—-U. S. and rest of free world 





3 — RUBBER CONSUMPTION 


upon petroleum oil, were better suited 
to synthetic rubber than any blacks 
previously available. Further, oil 
blacks have demonstrated many su- 
perior characteristics in natural rub- 
ber. This technizal preference, to- 
gether with the economic pressure of 
rising natural gas prices and the clearly 
demonstrated economy and flexibility 
of the oil furnace black process, re- 
sulted in the rapid growth of oil fur- 
nace black production. 

A leveling off of total U.S. carbon 
black shipments has occurred since 
1950, following the very rapid post- 
war upsurge, as shown in Fig. 1. U.S. 
channel black shipments have reached 
a peak and are declining, gas furnace 
black shipments have reached a pla- 
teau, and oil furnace black has experi- 
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U. S. and rest of free world 


enced a rocketlike rise since introduc- 
tion in 1944; 1953 oil furnace black 
shipments exceeded either channel or 
gas furnace totals. 

As the dominant world supplier of 
carbon black, the U.S. has exported 
a large proportion (25%, 1947-1953 
average) of total shipments. By long 
established custom, the foreign market 
has supplemented the high quality car- 
bon blacks imported from this coun- 
try with lampblacks and acetylene 
black. Historically, consumption of all 
blacks in the rest of the free world 
excluding the U.S. has paralleled close- 
ly, though at a substantially lower 
rate, the consumption of carbon black 
in the U.S. Although, as Fig. 2 shows, 
total non-U.S. consumption of blacks 
almost equalled U.S. consumption in 


the middle 1930's, the gap widened 
sharply just before World War Il. 
From the recent low point in 1943, 
consumption of blacks in the rest of 
the free world rose 312% to 1953, 
while the gain in U.S. domestic con- 
sumption from the low in 1942 was 
256%. 

Like the domestic market, foreign 
demand for blacks is dominated by 
rubber consumption. It is important 
to the present and the future of the 
carbon black industry that rubber con- 
sumption of the free world excluding 
the U.S. has been rising at a very 
rapid rate in recent years. Fig. 3 pre- 
sents the historical record of world 
rubber consumption; it is significant 
that the U.S. carbon black industry, as 
pictured in Fig. 1, apparently has 
passed its period of most rapid growth 
and may be reaching maturity. It is 
not clear (again referring to Fig. 3) 
either for the U.S. or the rest of the 
free world that rubber consumption 
is approaching maturity. 

Carbon black capacity in the U.S. 
has been approximately tripled since 
1939 not only to meet the increase 
in demand but also to satisfy govern- 
ment production goals. From the 
channel black portion of the natural 
gas era to the present first years of 
the oil era total U.S. carbon black ca- 
pacity has risen from about 600 mil- 
lion lbs./yr. in 1939 to about 2 
billion Ibs./yr. in 1953. Channel black 
capacity at the beginning of the pe- 
riod amounted to about 600 million 
Ibs. annually; by 1953 it had dropped 
to around 500 million Ibs. Further 
rapid reduction is imminent because 
pipeline buyers of natural gas are 
bidding gas price above that which can 
be paid by channel black producers. 

It is generally recognized in the in- 
dustry that the last gas channel plant 
has been built; in fact, no new chan- 
nel plants have been built with private 
capital since the early 1940’s. It is not 
likely that additional gas furnace 
plants will be built. Future new ca- 
pacity, whether in the U.S. or else- 
where, will probably use only oil or 
oil in combination with natural gas. 

All of the carbon black industry’s 
expansion in this country, excepting 
some World War II emergency con- 
struction of channel plants, has been 
privately financed. 

In recent years the carbon black 
industry has experienced a_ twofold 
revolution of great significance. Its 
technical aspect has been the shift of 
raw material from gas to oil and from 
unconfined combustion to combustion 
in furnaces. The economic aspect, tak- 
ing advantage of the lower transporta- 
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Table 1—Carbon Blacks Classified by Major Features of Manufacturing Processes and by Fuels Used 


rYPE OF MAJOR FEATURES OF PROCESSES 


RAW MATERIALS YIELD PRICE Order of 
BLACK RANGE RANGE Magnitude 
(and range (as % of in U. 8S. and 1953 
f average carbon in Canada WORLD 
particle size) make fuel or ($/Ib.) PRODUC- 
Make Fuel Auxiliary Fuel in single fuel TION outside 
where no U.S.S.R. and 
auxiliary fuel satellites 
is used) (million Ibe. 
per yr.) 
Furnace ynfined partial combustion under closely con- natural gas none 10-30 045-.065 
trolied high-turbulen onditions. Black once troleum distillates natural gas‘ . 
rT ce c Cc c pe 20-65 05-135) 1,200 
(15-80 my) formed is not exposed to oxygen-containing petroleum residual oils natural gas j 
atmosphere coal tar distillates coke oven gas‘ 30-60 na 
Channel Impingement of unconfined partial combustion natural gas none 1-6 } 
diffusion flame on air- or water-cooled metal : b 074-.71@ | 
: surface. Black once formed is exposed to air at petroleum distillates natural gas 10-50 } 520 
0-35 my) temperatures high enough for appreciable sur 
face oxidation to occur in the length of time oa) tar distillates coke oven gas 10-65 n.a 
the black is so exposed 
Thermal natural gas hydrogen 25-40 035-.055 100 
Regenerative cracking by heat transferred to natural gas natural gas 20-30 n.a n.a 
150-500 my) gas or vapor from refractory surfaces. No oxy- petroleum distillates petroleum distillates or n.a a.8 n.a 
gen present or residual oils‘® residual oils or oil gas 
Lamp Confined partial combustion under relatively s . 11-.44 50-75 
uncontrolled low-turbulence conditions followed ©°4! tar distillates acne cU-h 
(40-200 mya) by admission of air at temperatures high and petroleum distillates none n.a n.a neg 
times long enough to allow surface oxidation petroleum residual oils none na n.a neg 
of the black 
Acetylene Confined exothermic cracking of acetylene at an 17 :.me 
extremely high temperatures. No oxygen present. 4cetylene none rot antiee 
(39-90 mu) Confined endothermic cracking of hydrocarbon 
gases or vapors in an electric arc.2) No oxygen tural or refinery gas OF none 1a na n.a 
present petroleum distillates 
Confined authothermic cracking of hydrocarbon 
gases or vapors.) Black once formed is not ex- tural or mre gas (make and auxiliary fuel n.a n.a n.a 
posed to oxygen-containing atmosphere indistinguishable ) 
Notes: (5) This combination is ordinarily used in processes in which hydro 


n.a. Data not available 


gen is the desired product and black is a by-product. 
neg. Negligible amount (6) 


This combination is used in making low Btu oil gas by the Jones 
(1) Arithmetic mean diameter of commercial products, as determined and Pacific Coast processes; the black is a by-product. 


by electron microsopy, in millimicrons 


/ 


) Carload prices, f.o.b. plant, in cheapest domestic package avail 


(2) In these processes the black is a by-product; acetylene is the pri able. Prices are 0.25¢/lb. lower for furnace blacks, 0.4¢/lb. 
mary product. lower for channel blacks when these blacks are sold in bulk 
? -ars 
(3) Refinery gas may be used as auxiliary fuel in place of natural gas; . 
in at least two foreign furnace plants refinery gas has been used (8) This range covers practically all the oil blacks sold. Specialty 


as auxiliary fuel with petroleum or coal tar fuels or mixtures 
of the two as make fuels. In all cases in which natural gas is 
specified, propane and butane can be added to the natural gas 
or could, in most cases, be substituted for all of the natural gas. 


grades sell up to 18¢/lb. but as yet such specialty grades are 
of negligible importance. 


(9) This range covers practically all the channel blacks sold, with the 
greatest volume (about 80% of total) selling at 7.4¢/lb. Spe- 
cialty high-color grades sell up to $1.60/Ib 


> 


Plant under construction to use this combination. 





tion cost of liquid raw materials as stantial new German production is 





against gas or the finished product, is 
the new ability to locate plants close 
to markets instead of at those distant 
points where natural gas is produced. 

The result has been the completion 
of three oil black plants: two in Eng- 
land in 1950 and 1951 and one in 
Canada in 1953. Dollar shortages and 
the obvious economy of transporting 
oil in tankers, as compared with ship- 
ping the low density, hard-to-handle 
carbon black packaged in bags and 
cases, have made inevitable this estab- 
lishment of foreign plants. The in- 
creasing position of carbon black pro- 
duction beyond the borders of the 
U.S. may be expected to continue. A 
further step was the recent licensing 
of a long time carbon black manufac- 
turer in Germany to produce blacks 
under German counterparts of U.S. 
patents and patent applications. Sub- 
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therefore expected beginning sometime 
in 1955 using coal tar fuels as raw 
materials. 


Types of Blacks 
And Raw Materials 

In Table 1 carbon black processes 
are classified; the listing includes all 
processes used industrially through- 
out the world to produce carbon black 
as a primary product or in significant 
quantities as a by-product. In no case 
is a purely by-product black of much 
practical value for use in rubber or 
inks because the quality of such by- 
product black cannot be rigidly con- 
trolled. The blacks are listed in order 
of commercial importance, furnace 
black being the most important and 
acetylene the While channel 
blacks are still important, their use in 
the future will almost certainly dimin- 


least. 


1954 


ish to the order of 100 million Ibs./yr. 
for applications in which a combina- 
tion of extreme blackness and certain 
properties in various dispersion media 
is required. Prices of the channel 
blacks will have to be increased signifi- 
cantly if they are to survive even on 
this limited basis. For such limited 
uses channel blacks will probably be 
made from natural gas enriched with 
vapors of aromatic oils. 

A constant and vitally important 
problem of the carbon black industry 
today is finding adequate supplies of 
liquid hydrocarbons of the proper 
quality at prices close to those of heat- 
ing fuel. From a quality standpoint 
almost any supply of natural gas can 
be used for channel black or for those 
grades of furnace black still made 
from gas. However, the supply prob- 
lem is not so simple for oil based 
furnace blacks. While oils of the spe- 
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Table 2—Sources of Aromatic Hydrocarbons 
in High Concentration in Petroleum Refinery Streams 


I. Uncracked or virgin oils 
4. Distillate 


1. Extracts obtained by refining with selective solvents 
a. Lube extracts (the heavier lube extracts would be properly classified as 
residual for all practical purposes) 
b. Kerosene extracts (may also arise from cracked stocks) 


B. Residual—none 


Il. Cracked oils 
A. Distillate 


1. Cycle stocks and/or product streams 
a. Cycle stock from thermal cracking 
b. Cycle stock from catalytic cracking (various side cuts and slurry oil) 


c. Hydroformer bottoms 


d. Cycle stock from vapor phase coking 


e. Distillate fractions from high temperature steam diluted 
in petrochemical operations 
2. Extracts obtained by refining with selective solvents 


~ 


a. Catalytic cycle stock extract 


gas oil cracking 


b. Kerosene extract from cracked kerosene fractions 


B. Residual 
1. Tars 


a. Tar from thermal cracking of selected virgin gas oils 

b. Tar from thermal cracking of catalytic cycle stocks 

c. Tar from thermal cracking steam diluted of lube extracts 

d. Tar from high temperature gas oil cracking to make olefins for petrochem 


ical operations 
e. Polyformer tar 


f. Tar from thermal reforming of naphthas 





cial quality required are frequently 
present in the product streams of the 
average refinery, they do not too read- 
ily appear in marketable quantity 
under adequate quality control. Cer- 
tain adjustments to preserve the re- 
finer’s product balance and to main- 
tain gasoline quality control are nec- 
essary. Solution of these problems can 
make available oil furnace black raw 
materials of required characteristics. 

In addition to proper oil quality as 
such, uniformity of oil quality is al- 
most equally important to the carbon 
black producer. A third requirement 
is low cost, since, as mentioned be- 
fore, the carbon black price structure 
is based on oil fuels in the price range 
of residual and distillate heating oils. 
Finally the oil used must be available 
in sufficient quantity and for a long 
period to justify the large capital in- 
vestment in a modern furnace black 
plant. 

It is believed that carbon black is 
formed only by the condensation or 
aggregation of molecular fragments 
existing momentarily in the products 
of cracking vaporized hydrocarbons 
in a flame front. In other words, the 
raw material must always unde-go va- 
porization. Carbon formed nthe 
liquid phase of the hydrocarbon drop- 
let is a cokelike material; in fact, hol- 
low spheres or “coke balls” can be 
formed in this way. Thus we can say 
that in order for a hydrocarbon to be 
useable as a raw material for carbon 
black it must be substantially com- 
pletely vaporizable in about 0.1 sec. 
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under the conditions of the furnace 
and with the particular degree and 
type of atomization employed. 

These conditions of the furnace 
may be described in general as partial 
pressure flash evaporation of finely 
atomized liquid by heat radiated back 
from a highly luminous flame mass 
at a temperature of about 2600+ 
100° F. Under these conditions a ma- 
terial of very high molecular weight 
(perhaps up to 500) can be expected 
to vaporize almost completely before 
appreciable cracking occurs in the 
liquid phase. Once the original liquid 
has evaporated, it seems likely that 
no liquid phase reappears; instead, 
carbon black nuclei must form as 
“solid” particles directly from the hy- 
drocarbon vapor. 

High molecular weight polynuclear 
aromatics can perhaps exist a fraction 
of a second in the vapor state at the 
high temperatures involved because of 
their high inherent structural stability: 
then, as they collide with other similar 
compounds or with solid carbon black 
lattice fragments which act as nuclei 
or with aggregates of such nuclei, they 
quickly dehydrogenate further and be- 
come attached, at least partly by pri- 
mary valence bonding, to whatever 
type of particle is involved in the col- 
lision. 

A straight chain paraffin, normal 
hexane for example, has to undergo 
dehydrogenation, cyclization, conden- 
sation and/or polymerization and, 
finally, collision with a carbon black 
nucleus or a growing particle before 


it is converted to carbon black. Its 
chances of passing through all these 
steps before it is oxygenated are much 
less than for the aromatic compounds. 

On the other hand, aromatic com- 
pounds, such as benzene, can reach 
the carbon black nuclei stage more 
quickly and safely so that many more 
nuclei are formed in a given time in- 
terval; these nuclei grow rapidly but 
consume all the remaining hydrocar- 
bon before many coarse carbon part- 
icles are formed. Thus aromatic com- 
pounds not only give a higher yield 
of carbon black but, other things being 
equal, give a more finely divided 
black. The aromatic hydrocarbon also 
gives a characteristic higher degree of 
agglomeration of particles (usually re- 
partly be- 
cause more nuclei are formed, and 
these are formed earlier and grow 
more rapidly. With a polynuclear aro- 
matic fuel such as anthracene the re- 
sults obtained with benzene are ac- 
centuated to a high degree, just as the 
opposite type of result which is char- 
acteristic of normal hexane is accentu- 
ated with methane. 

Aromaticity is the single most im- 
portant property of a suitable carbon 
black fuel. A desirable raw material is 
a mixture of di-, tri-, and poly-nuclear 
aromatics substantially free from as- 
phaltenes and low in resins. This gen- 
eralized specification not only defines 
the approximate lower molecular 
weight range but also pretty well indi- 
cates to the refiner where in his 
streams may be found desirable car- 
bon black fuels. Table 2 lists and 
classifies the sources of such aromatics 
in refineries. The principal fuels used 
today are of three main types: 

Cycle stocks from catalytic and 
thermal cracking. 

Aromatic extracts 
cycle stocks. 

Tar from thermal cracking of cata- 
lytic cycle stocks. 

Coal tar fuels are used commer- 
cially for furnace black only in Eng- 
land and Germany. The distillate cut 
between creosote and pitch, commonly 
called anthracene oil, is the fuel used 
in the largest quantity 

Oxygen and nitrogen in combined 
form in a fuel apparently have no ef- 
fect on the properties of the resulting 
black in small amounts; at least the 
black produced contains no appreci- 
able nitrogen or oxygen. Experiments 
have not been made, however, with 
fuels containing amounts of 
combined oxygen and nitrogen. 

Sulfur in combined form in a fuel 
may show up as free and combined 
sulfur in the black. No investigation 
has been reported of a_ systematic 


ferred to as “structure’’), 


from catalytic 


lar ge 
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study of the distribution of sulfur from 
the fuel to the black and flue gases. It 
is known from commercial experience 
that not more than a trace of the sul- 
fur remains as sulfur dioxide or tri- 
oxide; instead, the sulfur in the flue 
gas is largely HeS and perhaps partly 
in the form of COS. This result is in 
accordance with predictions based on 
thermodynamic data. Fuels containing 
up to about 2.5% sulfur have been 
used for several years to make certain 
types of furnace blacks known to the 
rubber industry as “fast extruding” (or 
“smooth-out” type) and “high abra- 
sion” blacks. To impose a sulfur speci- 
fication lower than about 1.5% on 
carbon black fuel would seriously 
limit the availability of suitable fuels. 

Free carbon in a fuel, either in the 
form of suspended thermal carbon 
black or in the form of coke particles, 
cannot be tolerated above a few tenths 
of 1%. Only coal tar fuels are apt 
to contain thermal carbon black but 
both petroleum and coal tar fuels may 
contain coke particles ranging in size 
from a few microns up to 50 to 100 
microns. The coke is more apt to 
cause difficulties in meters and control 
valves than to degrade the product 
seriously unless there are several 
tenths of a per cent present. Thermal 
black is present in all raw coal tars 
from high temperature ovens and pos- 
sibly in the case of some tars from 
“low temperature” carbonization pro- 
cesses. This black is formed by ther- 
mal cracking in the vapor space above 
the coke or in the vapor-filled inter- 
stices of the coke bed. Such contamin- 
ation will range from about 2 to 8% 
by weight of the crude coal tar and 
will be correspondingly greater in the 
residues from coal tar distillation. The 
particle size of this thermal black is 
of the order of 0.3-0.5 microns, where- 
as high quality reinforcing carbon 
blacks have a mean particle size of 
0.025-0.03 microns. 

Ash content of a fuel may affect: 

1. Life of furnace refractories. 

2. Total ash content of the product. 
(The total ash is the sum of ash from 
the fuel, from the cooling water and 
from miscellaneous sources of con- 
tamination such as refractory dust and 
iron oxide rust and scale. In the case 
of so-called distillate fuels, the ash 
content is negligible; likewise in the 
case of petroleum aromatic tars the 
ash content is usually negligible be- 
cause the cracking stock is an over- 
head product. An exception to this 
occurs if the refiner adds lime to re- 
duce corrosion of the cracking equip- 
ment by sulfur from the fuel; the car- 
bon black producer must avoid fuels 
treated in this manner.) 
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3. Curing characteristics of rubber 
stocks containing the black. 

4. Aging characteristics of rubber 
stocks containing the black (largely 
due to traces of certain metals). 

To summarize: Almost any supply 
of natural gas can be used for chan- 
nel black or for those grades of fur- 
nace black made from gas. The real 
problem of the present and the future 
is the obtaining of a stable supply of 
liquid hydrocarbons at low cost and 
uniform quality. Those fuel oils which 
are economic in carbon black manu- 
facture are not readily obtainable from 
the average refinery. 


Processing Technology 


The technology of lampblack, chan- 
nel black and gas furnace black is 
adequately described in the litera- 
ture. ® Oil furnace black technology 
has also been covered in recent ar- 
ticles;*"” however, since oil furnace 
black is of such great importance, a 
brief review of process technology is 
given here. 

The modern furnace black process 
using liquid raw materials consists of 
more than merely burning oil with 
insufficient air for complete com- 
bustion. There are several distinct 
steps involved, each of which can pre- 
sent many complex problems which 
must be solved if a steady, efficient 
operation is to be maintained. 

1. Feed preparation—this may in- 
clude blending, preheating, filtering, 
desulfurizing (gaseous fuels), dehydra- 
tion, precracking (gaseous fuels), 
vaporizing, compressing (gaseous 
fuels) or pressurizing (liquid fuels). 

2. Combustion—this includes the 
critically important step of atomiza- 
tion, unless vaporized oil is used, to- 
gether with exact control of turbulence 
and juxtaposition of make fuel, auxili- 
ary fuel and air streams. 

3. Cooling this includes’ the 
quenching of the reaction and the final 
adjustment of temperature to protect 
the collection system. 

4. Primary collection 
the bulk of the product. 

5. Secondary collection—this step 
is the final clean-up necessary to pre- 
vent smoke or sludge nuisance. 

6. Processing—densifying and pel- 
letizing by dry or wet process, and 
drying in latter case, to save space 
and eliminate dust. 

7. Product control. 

8. Shipping—this involves a knowl- 
edge of best methods of handling bulk 
pelletized blacks at the plant in transit 
and at the customer’s plant as well as 
all of the know-how involved in over- 
land and export shipment in bags. 

The heart of the process, as is the 


collecting 
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case with all carbon black processes, 
is the single step of partial combus- 
tion. This seemingly simple step has 
been the subject of most of the re- 
search in the carbon black industry in 
recent years. 

The second most important step is 
that of pelletizing (Step 6), also the 
subject of much research and many 
patents. Oil blacks have proven to be 
more difficult to pelletize than chan- 
nel or gas furnace blacks; wet pelletiz- 
ing is apparently the best process from 
both a product quality and economic 
standpoint. 

Secondary collection (Step 5) has 
been a serious problem until the last 
two or three years when bag filter 
collection and wet collection by scrub- 
bers, with or without wet electrostatic 
precipitation in series, have been per- 
fected. Sonic agglomeration, and col- 
lection, has been found effective but 
no commercially practical sonic ag- 
glomerating equipment is available at 
present. 

The modern oil furnace process re- 
quires a plant of increasing complexity 
and capital cost, particularly as related 
to collection, processing and packag- 
ing methods. A corresponding upward 
trend of labor costs presents a grow- 
ing problem to the black 
manufacturer. 

[he accurate control of the carbon 
black production process in the fur- 
nace makes it possible to produce a 
much wider variety of grades for rub- 
ber now than was possible with the 
channel process, although the reverse 
is true with respect to the pigment 
grades. Significant progress from the 
earlier and relatively unsatisfactory 
synthetic rubbers, coupled with the 
highly competitive situation in the 
carbon black industry, has resulted in 
the development of what may prove 
to be an uneconomically large number 
of grades of furnace black. 

There seems to be a clear need for 
the reduction of the number of grades. 
This might be accomplished by indus- 
try-wide standardization and the es- 
tablishment of tolerances sufficiently 
wide to avoid the excessive cost of 
quality control caused by each pro- 
ducer having to match the others’ 
“sub grades” of each generic grade. 

In respect to this point the carbon 
black industry is faced with a problem 
similar to that faced by gasoline pro- 
ducers in the early years before API 
and ASTM groups introduced stand- 
ard tests and specifications. Unfortun- 
ately, carbon black does not lend itself 
to accelerated end-use tests as does 
gasoline to a road octane test. In time, 
however, the use of scientifically de- 
signed road tests correlated with high 


carbon 
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quality laboratory tests should enable 
the industry to establish satisfactory 
specifications. 

As consumers narrow their choice 
of blacks from the many now offered 
the period of rapid change as regards 
both grades and process improvements 
will probably approach an end. For 
the future it seems likely that small 
process improvements and occasional 
new grades of black will be character- 
istic of the industry. 


Future Outlook 


The future of carbon black is here 
examined from two points of view: 
(1) markets and (2) substitutes or 
elimination. End-use of carbon black 
in the U.S. has recently been divided 
approximately 93% in manufactured 
rubber products and 7% combined 
for paints, ink and miscellaneous 
markets. The conclusion seems clear 
that rubber manufacturing will con- 
tinue to be the principal buyer of 
carbon black throughout the world for 
many years to come. No important 
new markets are being developed. 
Some additional demand may appear 
in the plastics industry but the esti- 
mated total is very small in compari- 
son with the demand by the rubber 
industry. 

Geographically, the markets for car- 
bon black fall into two categories: the 
U.S., and the rest of the free world. 
The latter offers a relatively more 
rapid growth than does the demand 
within this country. Again, the deter- 
mining factor is rubber consumption. 

According to the President’s Ma- 
terials Policy Commission™ report- 
ing in June 1952, total new rubber 
consumption in this country is ex- 
pected to increase by about 87% from 
1953 to 1975, while for the rest of 
the free world a gain of about 158% 
is forecast. The estimated increase of 
United States rubber consumption 
combines a modest 55% rise for trans- 
port rubber and close to a twofold 
gain for non-transport rubber, which 
requires less carbon black. 

Substitutes for carbon black have 
long been sought unsuccessfully. So 
far, the unique surface chemistry of 
carbon black together with its low 
volume cost continues to insure that 
it is the preferred material for present 
uses. Further, there are no competitive 
substitutes which meet all the require- 
ments of quantity, of price, of suitable 
raw material, and of installed or eco- 
nomically installable production fa- 
cilities. 

It has been suggested that use of 
carbon black might be eliminated by 
the substitution of non-carbon black 
using materials for rubber. New com- 
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pounds (e.g. Vulcollan, Chemigum 
SL, Adiprene B) based on polyesters 
have recently been introduced with 
the claim that their durability in many 
uses is several times that of rubber. 
Apparently the polyester rubbers do 
not need to be reinforced by carbon 
black against abrasion as does rubber, 
but there are indications at least that 
carbon blacks or other fillers are need- 
ed when these rubbers are used for 
tires, the filler giving improved anti- 
skid properties. However, it seems 
premature to assume that these mate- 
rials will substantially displace rubber 
for automotive tires, especially in view 
of the high cost of the polyester mate- 
rials even with large volume produc- 
tion. 

Furthermore, as long as polyesters 
or other rubber substitutes cost more 
than rubber, there will be strong eco- 
nomic pressure to use some cost re- 
ducing additives and the most logical 
is carbon black. An important quality 
of carbon black is its ability to extend 
Vulcollan substantially without reduc- 
ing its strength. Even if in years to 
come polyesters do supplant rubber in 
the U. S. to some extent, an important 
reduction in world demand for car- 
bon black is by no means certain. 

In the rest of the free world, the 
growth trend of carbon black appears 
relatively stronger than in the U. S. 
The near monopoly position of rubber 
seems unlikely to be broken by the 
rubber substitutes such as the polyester 
type because, first, many markets of 
the free world outside the Iron Cur- 
tain are close to natural rubber pro- 
ducing areas; second, as long as rubber 
sells at a lower price than polyesters, 
rubber will be the material of choice; 
and, third, even including the United 
Kingdom, Germany, and possibly 
France and South Africa, capital funds 
dedicated to the construction of rub- 
ber substitute plants will probably be 
too small to permit important dis- 
placement of rubber. 

In brief, it seems clear that rubber 
consumption in the free world outside 
of the U. S. should rise more rapidly 
than in this country, that natural rub- 
ber will continue to be the preferred 
material, that carbon black will con- 
tinue to be the preferred reinforcing 
agent, and that loading rates will rise 
as rubber compounding practices rise 
toward the higher rates now common 
in the U. S. 

A projection of the future position 
of carbon black is presented in the 
series of charts used to illustrate this 
article. Fig. 1 suggests the possible ap- 
proaching maturity of the carbon 
black industry in the U. S. A 1975 
level of total shipments amounting to 


2,250,000,000 Ib. represents an in- 
crease over the 1953 level of about 
44%. This is lower than the projected 
increase for the rest of the free world 
and reflects declining U. S. exports 
following increased foreign production 
and present estimates that rubber con- 
sumption in the U. S., and therefore 
carbon black consumption, will be lim- 
ited by the motor vehicle population 
and the tires necessary to keep cars 
and trucks on the road. 

Fig. 1 also projects a decline of both 
channel black and gas furnace black 
shipments to nominal levels and the 
assumption by oil blacks of all but 
about 13% of total U. S. shipments by 
1975. 

Total carbon black consumption in 
the U. S. is projected on Fig. 2 to in- 
crease by 83% by 1975, while the con- 
sumption of the rest of the world is 
forecast to show a 208% rise from 
1953. 

Rubber consumption in the U. S. 
and also in the rest of the free world, 
shown in Fig. 3, is projected at a rate 
higher than that considered reasonable 
for carbon black. Rubber consumption 
in the rest of the free world is pro- 
jected to rise about 158% from the 
1953 level, while the U. S. gain is esti- 
mated at 87%. 
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TODAY’S PETROCHEMICAL INDUSTRY, as represented in this map of the U. S. and Canada. Each 
black dot represents one petrochemical plant. Note concentration at Gulf and Pacific Coasts 


ew 1954 Petrochemical Survey 


Study shows 176 firms in petrochemicals, with 
322 plants operating, building, or planned 


locations, hydrocarbon raw materials, 
petrochemical products, and _ plant 


aries, 102 are chemical companies, and 
12 are joint ventures between both 


A TOTAL of 41 new petrochemi- 


cals plants are currently in the 


planning or building stages in the kinds of firms or have undisclosed managers—the 1954 survey includes 
United States and Canada, according backgrounds. (wherever the information was ob- 
to the latest survey of this industry con- e These companies now have a total tainable) approximate plant capacities 
ducted by the editors of PETROLEUM of 322 plants in operation, under con- and plant investments. 


struction, or planned. The selection of any individual 
These new facilities represent an es- e During the past year, 44 new plant for inclusion in the survey has 
timated investment of nearly $555,- plants have been put into operation been based—as it has in the past 
000,000. In addition, there are 34 ex- The new 1954 edition of the PETRO- upon the now commonly-accepted def- 
pansion projects planned or underway LEUM PROCESSING annual survey of inition for a petrochemical. This defi- 


PROCESSING. 


at existing plants, representing about 
$175,000,000 more of new capital 
outlay 

Other facts shown in PETROLEUM 
PROCESSING’S 1954 survey of the petro- 
chemical industr 

e There are now 176 companies en- 
gaged in the manufacture of petro- 
chemicals in the U. S. and Canada. 

Of these, 62 are petroleum com- 
panies or petroleum company subsidi- 


petrochemical plants appears on the 
following 23 pages. Since the last sur- 
vey was published in May, 1953, 33 
companies and 51 plants have been 
added to the list. These are “net” in- 
creases. There were 17 plants deleted 
from the previous list because of newer 
information regarding plans or be- 
cause of changes in earlier plans 

In addition to the information given 
last year—company names and plant 
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nition was developed by the editors of 
PETROLEUM PROCESSING by means of 
a canvass of leading industry technol- 
ogists (April, 1952, pp. 490-491). It 
IS 

“Petrochemical, n: a chemical com- 
pound or element recovered from pe- 
troleum or natural gas or derived in 
whole or part from petroleum or nat- 
ural gas hydrocarbons, and intended 
for chemical markets.” 
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Petrochemical Plants in the United States 


HYDRO- 
CARBON 
COMPANY AND RAW PETROCHEMICAL APPROX. MANAGER OR 
PLANT LOCATION MATERIALS PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT REMARKS 








Company received a 


ertificate of necessity 


Allied Chemical & Dye 
Corp. 


Baton Rouge, La 


an nvestment of 
$550,000 in April °53 
for facilities at Baton 
Rouge La., to produce 
monomer for plastics 
ised by the military 









































ery € 
Allied Chemical & Dye petroleum phenol 20,000,000 C. J. Murphy In operation sir Feb 
Corp. fractions lb./yr Mer 54 
Barrett Div 
Frankford, Pa 
Allied Chemical & Dye refinery gases sulfuric acid J. V. Clae 
Corp. from Std. of 
General Chemical Div Calif 
El Segundo, Calif 
Allied Chemical & Dye refinery gases sulfuric acid r. H. Comptor 
Corp. from Std. of 
General Chemical Div Caht 
Richmond, Calif 
Allied Chemical & Dye kKerogine synthetic detergents ll oakley, 
Corp. Mer 
Nat'l Aniline Div 
Buffalo, N. Y 
Allied Chemical & Dye itural gas ammonia, urea ammonia $25,000,000 R. L. Riggs, Pla te e ar 
Corp. 75,640 Mer nia apacity were 
Nitrogen Div ton/ yr i ) c 1 Aug. '54 
La Platte, Nel urea: 25,000 ( plet jat 
ton/ yr 
Allied Chemical & Dye natural gas ammonia, methanol, urea ammonia C. W. Bahrt, J: Urea facilities are being 
Corp. 285,480 Mer expanded at a cost of 
Nitroge Div ton/vyr about $5,000,000. Plans 
Point, Ot have also been reported 
r " attle 
ef 
Allied Chemical & Dye = ethylene ethylene oxide, ethylene $5,500,000 E. L. I I rod 
Corp. lyco Mer t é 5 
Nite en Div 
Texa 
Allied Chemical & Dye atural gas ammonia 350,000 F. A. Ex I t ( ist 
Corp. t yr Mer ammonia capacity by 
N itroge Div 50.000 to er vear 
Va re eing talle 
Another project re 
orted i $12.000.000 
DPA-certified met 
1 formaldehyde 
Allied Chemical & Dye petrole g chain polyethylene wax $7.000,000 R. A. Lyor In operatio nce De 
Corp. fractions Supt 53. Benzene re er 
Semet-Solvay Div a by r 
Buffa N.Y 
Allied Chemical & Dye ethylene (from _ polyethylenes 20,000,000 In operatior e early 
Corp. fuel o lb./yr 1954 
Semet-SOlv 1) D ’ 
Te awanda N y 
Allied Chemical & Dye = natura! ga chlorinated methane prod $2,000,000 R. C. Skinner, Plant w cheduled 
Corp. ucts; methyl chloride, Mer for completion in July 
Solvay Process Div methylene chloride, chloro 1954 
Moundsville, W. \ form, carbon tetrachloride 
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HYDRO- 
CARBON 
COMPANY AND RAW PETROCHEMICAL APPROX. MANAGER OR 
PLANT LOCATION MATERIALS PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT REMARKS 











} 


Alox Corp. petroleum hy rust preventive additives 12,500,000 A. A. O'Kelly, 
Niagara Falls, N. ¥ irocarbon (oil oil additives, cutting oil Ib./yr Tech. Dir 


axa 
fractions 


American Cyanamid Co. atural gas ammonia, acetylene, hydro ammonia $47,745,000 G. J. Forne Partly in operation 
Jefferson Parish yanic acid, acrylonitrile 109,000 producing sulfur x 

Avondale, La ton/yr ind ammor J 
te snce May ‘53 
i} ompletic n vas 
cheduled for summer 

54 
Company received 


DPA certificate i 
June, 1953, for $7,840 


O00 plant lor T no 











methylst yrene It also 
holds 1 $7.500.000 
DPA certificate f 
i Dial 
American Petro- Joint venture of Citi 
Chemical Corp. Service Re g Cor 
1 Firestone Tire & 
Rubber ( r 
1954 
Ammonia Chemical 36,000 $4,000,000 $4,000,000 DPA 
Corp. of Calif. t itea edJj 
Oleander, Calif 1. Inforn ve 
I / ne litie 
é vely t be 
al 
Atlantic Refining Co. ral 1onia i D 
I | petroleum frac gent lfuric acid 30.000 Mer 
Atlantic Refining Co. etrole fra ynthet etergent I 
Atr le t ber M 
Atlas Powder Co. ammonia $6,750,001 Plant i 
Wilmingt Del ictual raw mater 
r it ve electe 
t til r 
‘ é 
ranted 
x 
t 
Atlas Processing Co. etr v.34 
Shre rt, | i Pr 
Bakelite Co. tyrer $2.722.000 Plant now 
Marietta, O truction. Actual 
7 ial 
t petrole 
petrole 
This plant reporte 
Carbide & Cart 
Cher l nl 
Barium Reduction Corp. utural ga urbor sulfide, hydroger L. Pre 
S. Charleston, W. Va 1 
Barnhart Hydrocarbon tural g I el cart lack M g Formerly ’ operate 
Corp. Vice Pre Witco Hydrocarbor 
Big Lake, Tex Corp.; Witco Chemica 
( market rhor 
UDIACK 
Brea Chemicals, Inc. tural ry ice and liquid CO, 5.5 $750,000 R. S. Ogilvie Unit put into oper 
Brea, ¢ f tor r July, 1954. A 
ary of | Oil ¢ 
Cal 
Brea Chemicals, Inc. t ga am 4 85,775 $13,000,000 } gil vie Unit put into ope 
Brea, Calif t r tion May, 1954. A 
bsidiary of 1 
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HYDRO- 
CARBON 
COMPANY AND RAW 
PLANT LOCATION MATERIALS 


Brea Chemicals, Inc. natural gas 


Brea, ¢ 


Bryton Chemical Co. petroleum 


rrainer, Pa fractions 


Cabot Carbon Co. heavy oil 
klin, La natural gas 


Frat 
Cabot Carbon Co. heavy oil 
Ville Platte, La natural ga 


Cabot Carbon Co. natural ga 


Hobb N. Mex 


Cabot Carbon Co. 
Okla 


(;uymon 


Cabot Carbon Co. petroleun 


Dixon Plant residues 
Big Spring, Texa 
Cabot Carbon Co. itural 


Nermit Texa 


Cabot Carbon Co. 
k gsmill 


Texa 


tural gas 


Cabot Carbon Co 


General Atlas Div petroleun 

Pat i, Texa residues 

Cabot Carbon Co. natural g 
Skellytown, Texa 


Cabot Carbon Co. 
nett, Texa 


petroleun 
} 


California Spray 
Chemicals Co. 
mond, ¢ 


ase 


Carbide anc’ Carbon refinery gase 
Chemicals Co. 
lorrance, ¢ 


Carbide and Carbon refinery 
Chemicals Co. 
Whiting, Ind 


Carbide and Carbon tural ga 
Chemicals Co. 
Texas 
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PETROCHEMICAL APPROX. MANAGER OR 
PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT 
nitric acid, ammonium ni $2,500,000 R. S. Ogilvie 
trate, and ammonium phos 
phate 
oil-soluble sulfonates E. W. Carls 
oil, gas, and thermal black H. S. Ayre 
vil & gas furnace black R. T. Bowe 
hannel blacks H. M. Coday 
carbon black 
vil furnace blacks A. R. Dave 
port 
ha ri lack A L. Dick 
irbon black 
| and gas furnace black I J. O'Brient 
bber channel black wW.! Mars! 
‘ k and paint black Shafer‘ A" P 
J M. Brow 


Shafer** B’ P 


trichloromethylthiotetra 
hydrophthalimide; n-butyl 
2,4-dichlorophenoxyacetate 
sopropyl, 2,4-dichloropher 
oxyacetate; isopropyl 2,4 
dichlorophenoxy-acetic acid 
diethanolamine 
olamine and triethanolamine 


tetrahydrofurfury 


isopropan 


saits 
).4.5-trichlorophenoxy ace 
tate; tetraethyl pyropho 
phate TEPP); ethylene 
glycol mono-oleate 
lvethylene, ethvlene polyethylene $36,323,000 


60,000 000 





Ib yr 
ethylene 
glycol 
10,000,000 
gal./yr 
ynthetic organic che al W. J. Bag 
ludi ethylene gi r 
" oP . 
iride 
ethylene glyc« vethy $66,000,000 Cc. M. B 
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REMARKS 


Final completion date 
of entire plant 
yet set. A subsidiary of 
Union Oil Co. of Calif 
Ammonium phosphate 


not 


facilities set for com 
pletion this month 
[Two more units for 
this product under cor 
struction at Brawley 
und Fresno, Calif 

Estimated cost is 


$500,000 for the units 


Now owned by Cor 
tinental Oil Co 





‘ 

" 
Installation completio 
inticipated late 1954 
Raw material obtaine 





from adjacent refinery 
of General Petroleun 
Corp 

I 
D < of I yn ( 

r Carbon ( 


Dir yn of Union Car 
ide and ( 
Under con 


arbon Cory 
structior 
pletion wa 
eduled for m 54 





1954 Petrochemical Survey 





HYDRO- 
CARBON 
COMPANY AND RAW 
PLANT LOCATION MATERIALS 


Carbide and Carbon natural and 
Chemicals Co. 


Texas City, Texas 


refinery gas 


Carbide and Carbon natural gas 
Chemicals Co. 


Institute, W. Va 


Carbide and Carbon 
Chemicals Co. 
S. Charleston, W. Va 


natural and 


refinery gase 


Carlisle Chemicals petroleum 
Works, Inc. fraction 


Reading, Ohic 


Carthage Hydrocol, Inc. natural gas 
Brownsville, Texas 


Celanese Corp. of propa 
America butane 
Bishop, Texa 


Celanese Corp. of propane 
America butane 
P mpa iv xa 


Chillicothe tural gas 
Petrochemicals, Inc. 
( hillicothe, Texas 


Cities Service Refining refinery ga 
Corp. 


Lake Charles, La 


MANAGER OR 
SUPERINTENDENT 


APPROX. 
INVESTMENT 


PETROCHEMICAL 


PRODUCTS CAPACITY REMARKS 


synthetic organic chemica olyethylene E. J. Fox Division of Union Car 
and resins including alc 60,000 000 bide and Carbon Corp 
hols, glycols, ethylene-am b./yr 

nes acetone acetic i 


and acetic anhydride, viny 


resins polyethylene acetyl 
ene, hydrogen cyanide 


Division of Union Car 
bide and Carbon Corp 


synthetic org chemicals C. H. Atwood 


ncluding ethanol, butanol 





2-ethylhexanol, glycols, ace 


tic acid, acetic anhydride 
maleic anhydride, styrene 
polyethylene, plasticizers 


synthetic organic chemical K. H. Rowland 
id resins, including: alco Genl. Supt 
hols, glycols, ethers ar 
oxides, esters, ketones, alde 
hydes, acetals, anhydrides 


wetting agents, plasticizer 





etc.; vinyl resins and poly 


ethylene 





utting a lube 1d W. R. Hawkir 
1VE Supt 
L. L. Smith Plant presently be 
Supt revamped Stanolind 
Oil and Gas Co. has 
i quired the stock and 
otes of Carthage Hy- 
drocol, Inc Petre 
hemical products will 
be recovered in an ad 
oining chemical plant 
of Stanolind. (See also 
listing for Stanolind 
Oil and Gas Co 
ynthetic orga chemical E. T. Lindsey 
ncluding: methanol, r ro 
inol, formaldehyde para 
formaldehyde, acetaldehyde 
etic acid acetone, buty 
ene gly propvlene oxide 
1 glycol propylene gl 
oO trioxane o-butano 
i-butanol, n-propyl acetate 
so-butyl acetate solvents 
methylal butyl acetate 
ynthetic l acetate J. F. Fricl Vinyl acetate unit 
ncluding ¢ 30,000,000 operatior nce July 
cet 53 
ride V y pre 
‘ i 
ethanol a olvent 
anhydrous ammonia, urea immonia $14,000,000 R.A tt Plant in planning stage 
68.400 Pre Company incorporated 
yr.; pring ‘54. Now re 
irea, 54,000 eiving bids on variot 
rocesses and routes to 
i compl h ynthese 
nar iz vet t be 
irranged Present or 
ganizatio replace 
Chillicot he ( hemical 
Mi Co v i 
ve which planned 
Ss 000 000 he 
i | 
itadiene 60.000 (G. B. Wooster Covernment owne 
t operate 
( the eT ce 
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COMPANY AND 
PLANT LOCATION 


Cities Service Oil Co. 
) wall ty, Okla 
Cities Service Oil Co. 

I bee Okla 
Columbia River 
Chemicals, Inc. 


Wast 
Columbia-Southern 
Chemical Corp. 


Columbia-Southern 
Chemical Corp 
WwW 


Columbian Carbon Co. 


| 1D Ar} 


Columbian Carbon Co. 


K 


Columbian Carbon Co. 


I 


Columbian Carbon Co. 


N. M 


Columbian Carbon Co. 


Columbian Carbon Co. 


Columbian Carbon Co. 


} rt 


Tex 


Columbian Carbon Co. 


K l, Texa 


Columbian Carbon Co. 


Tex 


Columbian Carbon Co. 


Tex 


Columbian Carbon Co. 


Columbian Carbon Co. 


Tex 
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HYDRO- 
CARBON 
RAW PETROCHEMICAL APPROX. MANAGER OR 
MATERIALS PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT REMARKS 
ral ga methanol. acetaldehyde. Crude mixtures only 
formaldehyde, acetone hipped to Tallant 
ant for purificatior 
€ unol, acetaldehyde, L. D. Bott 
r let etone ( pt 
Bunker ( p ir ’ nia. ur ammonia $12,000,000 Operation will be o 
’ tate 57,600 fuel oil until natural 
s/yt.; gas becomes available 
irea, 39, 600 r Washington state 
t yr Design and constr 
mo! by Fl Cort 
ite Ce pletior t 
50,400 et 
tor r 
é W S ir I 
Pl Gl 
( tr 1 
t $3. 9000.00f 33.000 
€ 
\ ss } 
N 
e 100 Of K. I 
] ~ 
Goon ‘ k J. Wt 
t furnace | | 
r le 
nnel blacks 24.000.000 $2.000,000 ( 
lbs 
r CCM 
é 1 channel bl ae 
‘ r 
ract 
arbon black 14,000,000 r SN 
ractions 
ick 7.200.000 $460,000 R. M. Har 
lb./yr S 
a anne 26,000,000 N. ( 
r petroleum lb./yr S 
act 
ra i rnace . 45,900,000 R. Fowler 
lb./yr Sup 
al gasa anne 27,000,000 J. E. Earhart 
roleun lb./yr Super 
" 
natural gasa annel black 25,500,000 O. H. J 
pe we Supervisor 








PETROLEUM PROCESSING, September, 1954 











1954 Petrochemical Survey 





COMPANY AND 
PLANT LOCATION 


HYDRO- 
CARBON 
RAW 
MATERIALS 


PETROCHEMICAL 
PRODUCTS 





Commercial Solvents 
Corp. 
Peoria, Il} 


Commercial Solvents 





natural gas 
propane) 


natural gas, 


nitroparaffins 








CAPACITY 


APPROX. 
INVESTMENT SUPERINTENDENT 


MANAGER OR 
REMARKS 








rT. M. Walt 


J. E. Wheeler, Nitro-parafiin 

















ammonia, methanol, ammo ammonia $40,000,000 plant 
Corp. ethylene glycol nium nitrate solutions, solid 135,000 Gen. Mer ising propane as raw 
Sterlington, I ammonium nitrate fert!] ton/yr Prod. Petro material expected to 
zer chemicals Div be completed by July, 
1955. 
Consolidated Carbon atural ga arbon black $400,000 New company, using 
Corp. of Illinois Lynn Furmatic pro 
somewhere in Tex ess, has completed pre 
liminary design and e1 
gineering for first of 10 
proposed new plants 
Plant will process 2,500 
Mcefd of gas 
Consolidated Chemical acid sludges sulfuric acid W. J. Daspit Utilizes acid sludges 
industries, Inc. from area refineries 
Baton Rouge, La 
Consolidated Chemical refinery gas sulfur, sulfuric aci ilfur: 17,500 Z. L. Eva Sulfur recovery nit 
Industries, Inc. nda sludge t yr ompleted Sept. ‘53; 
Baytown, Texa itilizes gases and sludge 
from adjacent refinery 
of Humble Oil & Re- 
fining Co. Sulfuric acid 
plant now under cor 
struction; completior 
scheduled for early ‘55 
Consolidated Chemical 4 ge fur H. ¢ nowden, Plant under construc- 
Industries, Inc. tion; completion sched- 
Houston, Texa led for second quarter, 
55. Will regenerate 
sulfur from acid sludge 
received from area re- 
hinenes 
Continental Blacks, Inc. refracte re oil furnace blacks 40,000,000 $2,750,000 T. A. Ruble In operation nee 
Ponca City, Okla nery cycle Ib./yr. May ‘54. Owned by 
stock Continental Oil Co 
ind Continental Car 
bon Co.; plants oper 
ated by the latter 
Continental Carbon Co. iry natural ga } el black R. A. D r 
Eunice, N. M 
Continental Carbon Co. r atura bla 1 O. M rooks 
Sunray, Texa refractory t ex ng furnace type 
refinery d semi-reinforcing 
cycle stock 
Continental Oil Co. V t ble te P. E. Geise Formerly Stepa 
oF Zo ene (her ( 
Continental Oil Co. enzene y t Ww. 0. M 
Baltimore, Md p ni sti 
tetramer 
Continental Oil Co. etrole benzene, toluene en $29,000,000 J. M. Jone All unit perat 
Lake Charles, I t e Oct. '53. Dode 
ene ind benzene 
elivered to the ( 
tinenta petrochen 
plant it Jaltin 
Md., where dode 
benzene produce 
’ for the detergent in 
d i trv 
Continental Oil Co. Petr benzene er ar t Ch New platfor 
P City, Okla ract ixture Meg 3850 b/d capacity 
pleted 1 \ 1°54 
Continental Oil Black efractor HAF carbon black V. W. Ferg 
si K ~ + 


Co. 
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HYDRO- 
CARBON 
RAW 
MATERIALS 


COMPANY AND 
PLANT LOCATION 


Cooperative Farm atural gas 
Chemicals Assn. 
Lawrence, Kans 
Copolymer Corp. butylene 
Jaton Rouge, La tyrene 
Cosden Petroleum Corp. ercaptans 


Big Spring Texa 


Cosden Petroleum Corp. 


B r ‘ Texa tractior 


Deere & Company 


Delta Gas Chemical tural ga 
Corp. 


Diamond Alkali Co. etl 

Deer Park, Houston, Tess 
Diamond Alkali Co. 
, L, , 


Chlorinate 
; Bayou 


Div 


Green 
Texa 
Diamond Alkali Co. atura 

Bell W Va =» 
Diamond Alkali Co. renzene 
Ne a - 3 


Diamond Alkali Co. varaffin wax 


Chlorinated Pro D 
Paine lle. Ohic 
Dow Chemical Co. ro} 
(rarce | { al I hye Al t 
Dow Chemical Co. ethylene 
Midlar M propyle 


1424 


rom extractior 


PETROCHEMICAL 
PRODUCTS 


anhydrous ammonia, ammo 
im nitrate 


butadiene, GR-S synthetic 
rubber 


| mercaptans, benzene 


toluene xviene polyis« 
tvie « para xvle ne 
trat rade benzene 
ene ene 
r onia 
r tria lfertilizer 
itr fertilizers 


ny] chloride, ethylene di- 
per hlorethylene 
paraffin solvent 


chlor de, 


ene hexachloride 
e trichlorobenzene 


i) 


ethyl chloride{f methylene 


hloride hlofoforn ur 
tetrachloride 
ychiorophenois hexa 
hlorobenzene, 2,4-D $.5-T 
hlorinated paraff 
re ne 
tvrene tc ene 
roduct 
tyrene, butadiene alpl 
ethyl styrene ethylene 
lycol, ethylbenzene, ethy 
hloride, ethylene libr 
mide, diethyl benzene, d 


nyl benzene, ethylene d 


hloride dichloroethyl ether 


ethylene oxide, mono-. d 
tri-ethanolamine ethylene 
liamine ypropyl benzene 


hloride 


propylene 


propy 
ene hlor 


propvlene oxide, iso 


propanolamines, polygly 
ls, polyglycol ethers, poly 
vylidene oride ethy 
f ‘ ethyl cellulose 


CAPACITY 


APPROX. 
INVESTMENT 


MANAGER OR 
SUPERINTENDENT 


REMARKS 





all products $16,000,000 J. M. Wads Under construction 
110.000 worth, Supt Completion scheduled 
ton/yr for Aug. '54. Company 
ammonia s an affiliate of Con 
63,440 sumers Cooperative 
ton/yr Assn Kansas City 
Mo 
rubber C. M. Huling Government-owned 
49,000 ton/yr Mer plant operated by 
itadiene Copolymer Corp 
23,000 ton/yr 
$3.000.000 W. K. Jacksor 
Dir., Orga 
Chem. Div 
Cseorge (sTrime 
Sune 
immor $18,000,000 W. W. Ye r Anhydrous ammonia 
65,880 tor Wks. Mg t scheduled for com 
rea; letion July °54; urea 
100.650 t VT nit scheduled for con 
letion Sept. '54 
Certihcate ot necessity 
for $8,892,000 issued ir 
Marct has expired. 
John Pottharst, a New 
Orleans, La., electric 
itilities man, had origi 
nal certificate and is re- 
Pp rtedly till intereste 
the project 
H. S. Weiner 
Mer 
H. S. Curt 
Me 
R. L. Muehl 
Mer 
John Bur 
Mer 
R. C. Ra 
M 
57,000 ton/yr. $15,000,000 L. G. Kline Plant is owned by ge 
ernment operated 
Dow 
M. E. Putna 
Gen'l Mer. &V.1 
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HYDRO- 
CARBON 
RAW 
MATERIALS 


COMPANY AND 

PLANT LOCATION 
Dow Chemical Co. atural gas 
Pittsburg, Calif 


Dow Chemical Co. tyrene 
Torrance, Calif 
Dow Chemical Co. butadiene 
Texas Division ethane 
Freeport and Velasco natural ga 


lexa 





du Pont, E. |. de at 


Nemours & Co. 
Mempl Ter 


du Pont, E. |. de benzene 
Nemours & Co. 
La P Texa 


rte 


du Pont, E. |. de atur 
Nemours & Co. ropa 
Orange, Tex ethyle 


du Pont, E. |. de atura 


Nemours & Co. butadiene 
\ tor Texa 
Eastern States Chemical etr 
Corp. 
He t lexa 


Equitable Gas Co. utural gas 


j 
ose 


Esso Standard Oil Co. refinery 
Bat Rk [ .tura 


Esso Standard Oil Co. refinery 
I en, N. J und lic 


PETROLEUM PROCESSING, September, 


PETROCHEMICAL 
PRODUCTS 
methylene chloride, methyl 
chloride 
tetrachloride 
ethylene 


chloroform, carh« 


perchloro 


polystyrene 


styrene, methyl chloride, 


ethyl chloride, ethylene di 


chloride, vinyl chloride, car 
bon tetrachloride, chloro 
form, ethylene glycol, di- 


ethylene glycol, triethylene 
glycol, tetraethylene glycol 
propylene glycol, perchlor 
hlorethylene 


lichlorethyl ether, dichlor 


ethylene tr 


sopropyl ether, ethylens 


»xide, propylene oxide, la 
chloroform 
methylene chloride, 


tex methyl 
poly 
glycol, propylene dichloride 


styrene oxide, toluene, vit 
i 


ylidene chloride 
y T t il « 
t é x I r 
r te 1 
r ethylene 
iT € t 
t f 
t eT « ” Tm 
if t 
et! 
yl alcohol, tr } 
thvl ether , et 
tylene, butadie 
rene, tetra ‘ 
propylene, benz« 
pentadiene, petrole 
} itvl rubber 
r vi oh t 
yndar ty 
« ary b etate 
net t 1 ketone 
butvle polyisobutylens 
be rddit if 
] 
i } 


CAPACITY 


APPROX. 
INVESTMENT 


MANAGER OR 
SUPERINTENDENT REMARKS 
H. H 
Prod 


Smith 
Mer 


Glycerol and polyett 
Genl. Mer ylet 
tructior 


mated at 


1e plans under cot 
Cost est 
$20,000,000 


V4 
I , r 
erate 195 
wolyethylene D. B. Camphe 
100.000.0000 Mer 
M.1 t 
L. G. D I 
Mi St Petrol ( 
I table G ( 
Pittsburgh, Pa 
€ rem ed te be 
es the build- 
g of nt 
As! Ky 
1 pipe é i the 
1 facture cl 
t alee ] 
ett € x y 
lvethvlene , 
a t 
lr . 2. 2 B | rubber 
17 OOO te . CG Ml e government ‘ 
nerate | 


D.L.H 


1425 
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HYDRO- 
CARBON 
RAW 
MATERIALS 


COMPANY AND 
PLANT LOCATION 


PETROCHEMICAL 
PRODUCTS 


Ethyl! Corp. ethane, ethyl chloride, 
Bat Rouge, I 


a ethylene, | 





ichloride, 


Ethy! Corp. ethylene ethyl 
} ; [ } 
Ethy!l-Dow Corp. ethylene etl 


Firestone Plastics Co. etroleun polybutadiene 
I tstown, Penna e stock 


Firestone Tire & t ‘ GI 
Rubber Co. 

thetic R 

e Charles, La 


Firestone Tire & tadiene 
Rubber Co. tyr ut 
thetic — 


Ohi 


Foster Grant Co., Inc. 
Baton Rouge, I 


Freeport Sulphur Co. refinery gases 
Westville, N. J 


General Petroleum refinery wast 
Corp. 


( 


General Tire & Rubber tyrene an polybutadiene, styrene 
Co. tadiene vit ee 


General Tire & Rubber butadiene 
Co. tyrene 
Baytown. Texa 


Glidden Co. 


Globe Oil & Refining refinery gases sulfur 
Co. 
Le nt, Ill 


Goodrich, B. F. Chemical butadiene nitrile type 
Co. 


Le Ky 


Goodrich, B. F. Chemical butadiene 
Co. tyrene 


Akr Ohi trile 


Goodrich, B. F. Chemical butadiene 
Co. ne 


Port Neche Texa 





Goodrich, B. F. Chemical = butadiene 
Co. tyrene 
Institute, W. Va 


1426 


tetraethyl lea 


CAPACITY 


100.000 
ke 


$0 OOO 


4 000.000 


44 000 tor 


I0 O00 tor 


122.000 


ton/ yr 


APPROX. 
INVESTMENT 


$4 000.000 


$300.000 





MANAGER OR 
SUPERINTENDENT REMARKS 
R. N. Clothier 
G. O. Hay 
Mg 
V.A.T Subsidiary of Et 
Corp. and Dow Che 
al Co. 
W.D.H € 
Mer 
W. H. ¢ } ( ernme € 
Mer nt, ype te 
Firest e 
C. A. Hil Government-owne 
D Mer lant erate 
rirest c 
F. D. Mayfie In operation since Apr 
54. Ethylene fror 
Esso St Oil Ce 
enzene Irom t 
E. F. | Use gase ror Che 
Texas ( refiner t 
Vestvill 
A. E. T 
Meg 
J. A. E 
Mer 
r. Lyn ( t-ow! 
Gen. M yperated 
G 
ed by Sta O 
D ment ( 
r C-O 
J. M.1 ‘ since Apr 
Cor ny 
‘ 
‘ Pure Oil ¢ 
J. L. Ne 
F.C. Be 
W.R.B G ent-owne 
Me i operate 
n 
J. R. Ha ( ent-owne 
Mer t t 
PETROLEUM PROCESSING, September, 1954 
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HYDRO- 
CARBON 
COMPANY AND RAW PETROCHEMICAL APPROX. MANAGER OR 
PLANT LOCATION MATERIALS PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT REMARKS 














Goodrich-Gulf Joint operation, in plar 
Chemicals Inc. ning stage, of Gulf Oil 
range, Texa Corp. and B. F. Good 
Or ge: oper ys < 
e in Pittsb Pa 
Goodyear Synthetic butadiene, GR-S synthetic rubber 15,200 R. C. Stell Government-owne 
Rubber Corp. tyrene ton/yr lant. operate 
Akr Ohi Goodyear 
Goodyear Synthetic butadiene GR-S synthetic rubber 19 60 B.A.R k Government-owned 
Rubber Corp. tyrene { v1 plant, operated | 
t Texa Goodyear 
Goodyear Tire & high styrene resins, nitrile $1,762,000 R. C. Stell, In operatio ‘ 


Rubber Co. type synthetic rubber for styre Mer Sept. ‘53 
Akron. Ohic facilitic 


Grace Chemical Co. tural gas hydr mmo! ré ammonia $20,000,000 J. ( Subsidiary W. R 
\\ ist Ter 87 500 ton/vr Grace & ({ Under 
rea, 3S 504 truct npie 
yr tior he r or late 
54 
Great Southern tillate benzene, toluene, xylenes L. K. Gr Company owned | 
Chemical Corp. zasoline ( t Chicago Corp., Gulf 
( ( ‘ I a) Corp LaGl 
( 1 Pontiac R 
e Cor Plant is 
eratior ! € Nov 
3. Wartir nit 
harging butane vas 
hut dow Apr. ‘54 
| ywned | 
t po 
ert ntil over 


Griffin Chemical Co. rude petroleur naphtheni 1, lube W. P. Ruedr 
R nani 


Calif iit ate 1dditives 


Gulf Oil Corp. refinery gases propyien¢ ilfur J. O. Timms, Sulfur recovery unit I! 
PI P Gen. Supt planning stage $1 
130,000 DPA certifi 

cate 10/29/52 


t adeipnhia 


Gulf Oil Corp. refinery g ethylene fur, isooctyl a fur: 21, R. C. Fa er Contract awarded 
Yort Arthur. Texa entens hol 350 ton/vr constructior eg < 
ilcohol econd ethylene 
9 000.000 Capacity has been re 
yt ported as 3 bil 
hylene {t./yr 
80 .000.00( 
Gulf Oil Corp. tural ga ulfur 7,000 t yr r. W.R 
Waddell plant 
Crane County, Texa 
Hancock Chemical Co. refinery gase fur H. J. Gribben Uses gases from refit 
Long Beach, Calif eries of Hancock, Rict 
field, Texaco and Gen 
eral Petroleun 
Hercules Powder Co. tural ga inhydrous ammonia 50,000 te yr E. St. P. Be 
Hercules, Calif 
Hercules Powder Co. tur , anhydr umm " 42,000 $5,000,006 J. B. Talley Formerly government 


Louisiana. M< ton/y1 M¢ owned Missouri Ord 
nance Works (built by 
Hercules in 1942 for 
U. S. Army Ordnance 
Dept has now been 


option to 


eased, wit! 
1y, from the goverr 

ment by Hercule Pro 
luction of other cher 

cals—methanol for 
maldehyde, and penta 
erythritol, now being 


trongly considered 
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HYDRO- 

CARBON 
COMPANY AND RAW PETROCHEMICAL APPROX. MANAGER OR 
PLANT LOCATION MATERIALS PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT REMARKS 
limethy!l 


Hercules Powder Co. 
gton, N. J 
bs./yr 
L. W. Rothe Under ynstructio 
7 letion schedule 


ol, 26 
berger 
for Oct. "54 


constructior 


ler 
schedule 


D. A.B l 


ompiletion 


$4. 500,000 
rst quarter 


iraxyiem 
terephthalat« 
12.000.000 or f 


Hercules Powder Co. in ire acetone, p-cres | 2 
{ t N. J enzene ymene i ‘ 000.000 Ib 
reagent ucetone. 1¢ 

O00 OOD TT 


Heresite Chemical Co. tadiene 
M W tyrene type lic elastomer 
Monsan 

int er Monsants 


Heyden Chemical Corp. 


Hooker Electrochemical benze 


Co. 
’ ‘ 4 ; . ‘ 
1 1 ! wir te 1 \ res 
MD.N 


I yy 
ene a 
\ 


Huber, J. M. Corp. 

I I 

Huber, J. 
Furnace plar 


} 


M. Corp. 
Texa 


Huber, J. M. Corp. 
| Texa 
r rubber pla 


Humble Oil & Refining ery ¢ 
Co. petrole sromat 43.000 te , 
xylene, butyl rubber 1,000 ton /yt rated by H 

ration Apr 


Hyman, 


1 


Julius & Co. 
r ( 


Imperial Sulphur & tur 
Acid Co. 
nington, N. Mex 
Rian ' . 
( 1 ‘ exa ( 


} 
I ethy 


on Chemical Co. 


Jeffers 
| rt Ne 


$700.000 


Jefferson Lake Sulphur 
Co. 
Manderson, W 
H. V. Smit Company 1 10 
Mer UOP Platform: 
t reformate 


Ken 
B 


dall Refining Co. 
r P 


Kentucky Synthetic 
Rubber Corp. 
K 
rene, 5 F. I 


t 





Koppers Co., Inc. 
polystyrene 
»5 OOO tor 


? 400 _ O01 


vr 


Koppers Co., Inc. 
Cher il Div 
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HYDRO- 
CARBON 
RAW 
MATERIALS 


COMPANY AND 

PLANT LOCATION 

Koppers Co., Inc. ethylene 
Chemical Div 
Williams Plant 
Port Arthur, Tex 


Lion Oil Co. itural ga 


ulfur 
El Dorado. Ark im 


PETROCHEMICAL 


PRODUCTS 


ethylbenzene 


ammonia ammotr imm<¢ 


sulfate ammoniun 207 400 


trate to yr 


Lion Oil Co. 
Barton Plant 
St. Charles Par 
Luling, La 


Lubrizol Corp. etroleur lube 


Cleveland, OF 


Lubrizol Corp. 
Houston, Tex 


Magnolia Petroleum Co. vetroleun rs 


Jeaumont, Tex fractions 


Marbon Corp. tyren¢ 


Gary, I 


Mathieson Chemical itural ga 
Corp. 
Magnol Ark 


Mathieson Chemical 
Corp. 
McKamie, Ar 
Mathieson Chemical etha 
Corp. utura 
Br enburg 


et 


Mathieson Chemical atura 
Corp. 
Lake Char 


Merichem Co. petrole 
Houston. Tex ractions 


Midland Rubber Co. tadic 


Torrance, ( 


Mill Creek Chemical Co. 
ilt Lake City, Ut 


Mississippi Chemical tur 
Corp. 
Yazoo City. M 


Mississippi River Fuel 
Corp. 
rvstal City. M 


PETROLEUM PROCESSING, September, | 


K yle 


giycol 


immor 


urbe lioxide yr 


CAPACITY 


a 


APPROX. 
INVESTMENT 


H. E. Roche 
Mer 


$31,000,000 } L. Va Zanat 
108.000 tons 
ammo 


nitrate 


198.000 ton 


vr ( 
sol 


oil additive 


liethylene glycol, etl 
ne dichloride, triethylens 


m 


hers 


000 tor 


hvdre r nit amr 


trate 


R00 tor 


954 


50.000 t 


8.400 tor 


72.000 tor 


ico 


$13.000.000 W. B. Dunwoody 


vr Ce Or Me 


$15.000.000 ( H. Last 


100 


MANAGER OR 
SUPERINTENDENT 


pletion 


REMARKS 


Polyethylene plant un- 
der construction; com 


scheduled for 


m ss 
Plant pleted Ma 
54 
et t 
Lake Ch 1 
Ex] 
ler W 
1 t 
108.000 ¢ r 
nium nitrate to 162 
000 to yr. Scheduled 
eo n Ja 
55.1 t invest 
r $1 
(MM) CMM) 
er 
ple ‘ 
Oct 
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COMPANY AND 
PLANT LOCATION 


Mobay Chemical Co. 
M to Chen al ¢ 


Vi 


Monsanto Chemical Co. 


T 
Lexas 


Monsanto Chemical Co. 


Morton-Withers 


Chemical Co. 
\ ( 


National Distillers 
Products Corp. 
I 


National Petro- 
Chemicals Co. 
I 


Natural Gas Odorizing 
Co. 


H Texa 


Neches Butane Products 
Co. 


P Neche Texa 


Neville Chemical Co. 
Anaheim, Calif 


HYDRO- 
CARBON 
RAW 
MATERIALS 


PETROCHEMICAL 


PRODUCTS CAPACITY 


MANAGER OR 
SUPERINTENDENT 


APPROX. 
INVESTMENT 





e 3 anates D. L, Ey Jr 
Pres 
r 80 000 $2,500,000 D. J. M 
a " yr 
tyrene nomer H. kK. I 
, hlor rylonitrile Pl. Mg 
+} 
’} 
aul 
4 P y 0.000.000 R.T. M 
‘ r 1 > 
4 50,000 $7.000,000 D.P r 
1 tha vl chloride ethanol. 40 $50,000,000 D. J. Stark 
000,000 gal./yr Mer 
ethy! chioride 
50,000,000 
Vr 
m le i nt W.S. ¢ J 
i 
tadk 197.000 R. S. ¢ 
Supt 
t 
etrol hydrocarbon re iromat- R. L. Ulri 
ract olvent West Coast Mgr 


REMARKS 


Ne ympa 
y tly Dy 
M to and Farbene 
ke Bayer, A.G., 
Leverkusen, Germany, 
I 4 t yet 

et € 

j De with 
I Water A ated 
Oil ( Sulfur ised 
r eed stock, in 
e sludge 

I er é 

I : L 
ne ued or 
4. Methanol unit 


He en 

Corp. 1 er 

F heduled 

€ 1 operation late 
$. Methanol capacity 
5,000,000 gal./yr 
thylene capacity 


be 66.000.000 Ib 


vith a 50 
ise eduled r 
00.000 will 
lo le 
irrent expan 
program by De 
4. Earlier plans tor 
plant else ere 
ive bee re € 
pa Di it Gree 
ore ¢ \ 
tr tio! 
le comple 
J 55. Plant wi 
erate product 
roget re . 
National Petr 
ils Corp. ¢€ 
ant 
} y Na 
T) r Prod 
r 60 ind Pa 
Easterr Pipe 
( All its 
er e sprit 
54 i pl 
. er t 
eduled to be 
"i early ‘55 
( rnment owned 
operated by Ne 
Sutane Products 
( 4 nt venture « 
At t Refining ( 
Pure Oil ¢ Gulf Oil 
( r ind The Tex 
( 
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COMPANY AND 
PLANT LOCATION 


Neville Chemical Co. 
Neville Island (Pitts 
burgh), Pa 


Ninol Laboratories 
Chicago, Ill 


Northern Chemical 
Industries, Inc. 
earst rt M 


Old Dutch Refining Co. 


Muskegon, M 


Oronite Chemical Co. 


Oak Pr t, La 


Pan American Refining 
Corp. 
lexas City, T 


Pan-Am Southern Corp. 
El Dorado, Ark 


Pathfinder Chemical Co. 
N ira Fa N. ¥ 


Pennsylvania Industrial 
Chemical Corp. 
Chester. P 


Pennsylvania industrial 
Chemical Corp. 


Cl P 


Pennsylvania Refining 
Co. 
Karns City, | 


PETROLEUM PROCESSING, 


HYDRO- 
CARBON 
RAW 
MATERIALS PRODUCTS 


etroleum ydrocarbon ré 


ictions olvents 


I nhvdr 
acid, a J 
lut rap 
ut i} 
xe er 
os : 
role € yi V 
t 
yvdr 
1 re 
€ 
ene, x 
P t 
t 
t € 1 
be e, be ene 
pre ¢ 
riene r y 
t t\ € t 
‘ 
" rhe a 


September, 1954 


PETROCHEMICAL 


e 
ut 
. 
ene, ¢ 
ethy 
tad 
ta 
r 
re 


CAPACITY 


APPROX. 


00 §$750.000 


$10,000,000 


45.000 to 


INVESTMENT SUPERINTENDENT 


tr a 
1.600 ton 
aT in 
e, 36 
000 t 
xe 
rtilize 
50.0 t 
y 
ipt 
100,000 
vr 
itene 


000.000 


tra 
3.800.000 
4 000.000 $500,000 


MANAGER OR 
REMARKS 


H. J 


Shearer, 


Supt 
I 
} e Krit 
Pp 
J. E. Totma DPA certificat: 
Pr the anhydro 1 
monia plant t 
new patented process 
r obtaining the | 
r thre } 
of B r ( 
A letter ' 
Girdier Cory 
tion of ali ta tie 
ept the mixed fertilizer 
nit. Northern Chen 
cal Industrie Ir 
uffiliate of Summer 
Fertilizer Co Ir 
Baltimore, Md 
R. E. Met ty ( ypany ha o 
: taken over by Aurora 
Gasoline Ce of De 
oit, Mich. UOP Plat 
forming unit of 1500 
b/d 


capacity making 
motor fuel stocks only. 





Subsidiary of 
Oil Co. of ¢ 


Standard 
ul. Con 
pany is planning 

phthalic plant at Rich 
mond, Calif. Capacity 
at Oak Point plant i 
reported to be sufficient 
to treat 20,000 t 


lubricants 





B. F. Bat 
Mer 
E. N. Kime 
M 
F. Manchester uilding $314 
ple i Niaga 
Falls for manufacture 


of rubber accelerator 


made from synthet 
rubber 

B. | nweln 

Mer 

J. D. Vermey k 

B.A. 7 New plant; full com 
pletior cheduled for 

1 of '54 
Be 


1431 
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COMPANY AND 
PLANT LOCATION 


Petrocarbon Chemicals, 
Inc. 
Texa 


Petrochemicals Co. 
Reach. Calif 


Petroleum Chemicals, 
Inc. 


Phillips Chemical Co. 
: sow “Sens 


Phillips Chemical Co. 
} r | 


Phillips Chemical Co. 
B f XA 


Phillips Chemical Co. 


( 


Phillips Chemical Co. 
| I 


Phillips Chemical Co. 
( nit! lexa 


Phillips Chemical Co. 
| 


Producto! Co. 
ta Fe r 


Pure Oil Co. 
| () 
Pure Oil Co. 

Smiths B 


Texa 


Purex Corp. 
Gat 


Purex Corp. 
I N 


1432 


HYDRO- 
CARBON 
RAW 


MATERIALS PRODUCTS 


arbor 


petroieu 


fractior 


petroleun be widitive 


fraction 


PETROCHEMICAL 


CAPACITY 


5.000, 006 


300 000 OU 


154.001 


trate: 140 


OO te 
5 000 to 


6 SOO to 


OOU tor y 
MVP: 2,000 
000 yr 


APPROX. MANAGER OR 
INVESTMENT SUPERINTENDENT 


U nder 


ompletior 


for near future 


REMARKS 


nstruction; 
cheduled 


No fur 


nformation avail 


is Universal De 


Ir Set t 
g under that name 
F. M. Simpsor 4 50-50 partnership 
Vice Pre and vet wee C ite Ser r 
Gen. Mer Refinir Cor} 1 . . 
Cor ent OU Ce 
N ate i 
ve rr na 
l r Charle I 
t int urt . " 
{ t ent 
George ‘ I t e De 
Si . 9 unt 
ira ene fract 
xe x € tror 
| t le 
Pe ( B 
A B. Le 
p 
A. J. He 
Supt 
4 F. Legatst I 4 
C. W. For \ 
P Othe 
A. F. Le I Fe 
Supt 
$79 000,000 R. G. Rhe 
ummonia S 
$? 500,000 i 
MVP 
= 3 
E. E. Ct 
H. H. Dr 
berger 
C. W. Cooper 
Mer 
S. M. Dat 
Prod. Mer 
B. Rich 
Mer 
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HYDRO- 
CARBON 
COMPANY AND RAW PETROCHEMICAL APPROX. MANAGER OR 
PLANT LOCATION MATERIALS PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT REMARKS 


Reichhold Chemicals Co. petroleum synthetic resins 
san Francisco, Calif fractions 
Reichhold Chemicals Co. _ petroleun formaldehyde 
Andover, M methano 
Reichhold Chemicals Co. petroleum synthetic resit 
Detroit, Mict fractior 
Reichhold Chemicals Co. = benzene maleic anhydride, synthetic 
Elizabeth, N. J petroleun resins 
lractior 
Reilly Tar & Chemical etroleur phen resy acid R. L. Comstock 
Co. fractior 


Republic Oil Refining petroleun benzene, toluene, xylene $3,000,006 L. W. Robbie In operation sinceNov 
Co. ractior Pl. Mer 53. New Platforming 
lexas City, Texa unit temporarily being 
operated for motor fue 
rather than petrochen 
ical 
Richfield Oil Corp. refinery gase ethy é C. R. McKay Under construction 
Watson refiner ympletion wa hed 
I Angeles, Calif iled for Aug. ‘54 
Rohm and Haas Co. tural gas hydrogen cyanide for met} V. C. Henrick 
H t lexa icrylate manufacture 
he i terme te ur 
On monoxide tor acrylate 
manutacture 
Roosevelt Oil & petroleur benzene, toluene, aliphat benzene, 3 Pom Willian 
Refining Co. fractions naphtha 000,000 gal./hr 
Mt. Pl t, Mict t ene, 2,400 
O00 yr 
Salt Lake Chemical Co. tural ga inhydro ammonia ry ammonia $8,000,000 J. B. Allins« New company formed 
t Lake City, Ut $2,000 ton/ yr Pr to take over constr 
iry ice tion and operation of 
10. 500 ton/vr plant previously plan 
ned by Mill Creek 
Chemical Co. Comple 
tion scheduled for De 
San Jacinto Chemical itural gas ammonia 43,200 to f D. A. White $900,000 DPA certifi 
Corp. ite, 3/31/52 for ex 


Houston, Texa 


pansion; no word trom 


ompany as to present 


tatu 
Seaboard Oil Co. natural gas lfur 15,750 ton/yr John A. Tieher 
Powe Wy Sunt 
Shamrock Oil and Gas gase fur 10,800 t yt \. V. Beckwort! 
Corp. pt 
nray, Tex 
Sharples Chemicals, Inc. entane umyl alcohol, amy] chloride H. F. Bjork 
Wyandotte, Mict triisobutylene imyl acetate, amyl pheno ‘ 
umyl raphthalenes, amy 
mercaptan, tertdo‘lecylmer 
aptan, polyethylene 
tert-dodecylthioet her 
Shell Chemical Corp. etroleun alcohols, solvents, other or O. M. William Shell has a D PA-certif 
Dor ez, Calif ydrocarbor ganic chemical Mer ate for $400,000 for 
methyl isobutyl ketone 
at Dominguez 
Shell Chemical Corp. etroleun ilcohols, solvents, other or E. W. Casagrande 
Martinez, Cal ydrocarbor gar hemical Mer 
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COMPANY AND 
PLANT LOCATION 


Shell Chemical Corp. 
Pitt r Calif 


Shell Chemical Corp. 


Torrance, Ca 


Shell Chemical Corp. 
Vent Calif 


Shell Chemical Corp. 


Nor 
‘ i 


Shell Chemical Corp. 
H Texa 


Shell Oil Co. 
Martinez, Calif 


Shell Oil Co. 
Dominguez refinery 


Wilmington. Calif 


Shell Oil Co. 
Wood River, I 

Shell Oil Co. 
H \Texa 


Sid Richardson Carbon 
Co. 
Od Tex 
Sid Richardson Carbon 
Co. 


0 l'¢ 


Sid Richardson 
Gasoline Co. 
Ker t Texa 


Signal Oil and Gas Co. 
I N. Dak 


Sinclair Refining Co. 
W 1 River, Il 
Sinclair Refining Co. 
East Chicago, Ind 


Sinclair 
We t 


Refining Co. 
N. ¥ 


Refining Co. 


ring Okla 


Sinclair 


Sinclair 
Mar 


Refining Co. 
Hook, Pa 
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atural gas 


pe troleum 


hydrocarbons 
petroleum 
hydrocarb« 


petroleun 


fractix 
petrole 

fractions 
petrole 


Iraction 


petroleur 


natura! 
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REMARKS 


ammonia, ammor ammonia E. S. Bod 
ate irbon black atalysts 109.500 tor . Mer 
butadiene 61.000 t M. Voogd Government pwned 
Mer perated by Shell 
hydro nor 65.000 $10.000.000 F.D.K In operat e De 
yr Mer 1953 
rude chlorohydrins, ally $8,000,000 F. E. Caddy Under onstruction; 
hloride, D-D Mer ompleti« n é xpected 
early 55. Shell has a 
DPA-certificate for $6 
900.000 for isopropy! 
alcohol facilities at 
Norco 
alcol solvents, epon (R alcohol Gle P el Shell has DPA-certifi 
resir ther or chem 0 N00 OOM Mer ites for $9 000.000 
al L./yr r synthetic glycerine 
ind $297,000 for ace- 
yne facilities at Hous 
pe role ‘ te | A Ter 
be 1€ toluene ene benzene P. J. Merk Jr 
yclohexane 6,000,000 
gals./yr 
toluene, xylene H. D. D I eratio 
Mer 1953 
be ene, t € benzene M. P. L. I Re r 1 to be bi i 
19,000,000 ng 55 iv r 
gal./yr 
toluene: 33.,- 
000,000 gal./yr 
h el type carbon blacks 80.000.000 H. H.0O 
lbs./ yr 
N00 tons/ vr $190.000 G. M.S 0 ed ~ 
Richard do 
Natura ( line 
( nerate Ode 
r D. H. 
fur, LPG proy LPG $14.000.000 L.Cc.M t 
1 A 4 
' M. H. N 
Mer 
e d re R. G. Ar M 
ds; gear, turbine a 
¢ g } iditive 
‘ 
? 
et eum re W. B. ¢ 
Mer 
demulsifying agents, corr 
n inhibitors, acid-layer 
type petroleum ilfonate 
sod m salt iver type 
vetrole | it oO 
n ait 
toluene, para xylene x reformate R. J. Sel B-T-X_ facilitie er 
xylenes, higt roma 1200 b Mer tructior nle 
vents rele € resy | ifur hedu or 
fur 7000 ¢ vr 55 
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Sinclair Refining Co. 
Corpus Christi, Texas 


Sinclair Refining Co. 
H ton, Texa 


Sinclair Rubber Inc. 


Houston, Texa 


Secony-Vacuum Oil Co. 
Paulsboro, N. J 


Socony-Vacuum Oil Co. 
Buff y 


Sonneborn, L., Sons, Inc. 
Petri I 


Spencer Chemical Co. 
Jay! k Work 
+t g Kar 


Spencer Chemical Co. 
He ers 4 
r i 


Spencer Chemical Co. 


Spencer Chemical Co. 
ir , | ‘ 


ge 


Standard Oil Co. of 
Calif. 


Standard Oil Co. of 
Calif. 


Standard Oil Co. (ind.) 
Wood River, I 
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pet roleum 
fractions 





petroleum 
Iractions 


refinery gases 


petroleur 


fractions 
petr 
Iract 
etr { 
t 
Hey " 
t 
e€ the 
etr 
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CAPACITY 


aromatic soivents 


oil-layer type petroleum sul sulfur 


fonates (barium, cal 


and sodium salts), corrosior 


nhibitors, odorless solvent 
resylic acids, sulfur 
butadiene 78.000 to 
benzonitrile 
¢ 
ite 
etre 
0,00 
rt 00 OOF 
t 
tr k ; 10.000 
et 
her i cresyl i j 0.000.004 
4 | te 
I I ts, ¢ 
.' a} i 
r I € € 
r + 
vi tene 10.000 001 
I veig 
lube ete 
1 t pe 
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E. B. Killick 


Mer 
J. D. Seifer Sulfur recovery unit is 
Mer under constructior 
J. O°C, Brown Government owned 
Mer plant operated by Sir 
lair Rubber Ir 
E. L. Sinclair Manufacture of be 
zonitrile ont 
Dex 53 
C. M. Klaerner, 
Supt 
H er 
Vi 
F. Hoba 
R.D. W \ t ul t 
\ Mer ed for 
tr 
| t 
A J I "i 
| 
I 
ule 
5. Eth 
( Oil ( 
es Art 
exa 
D. K. Har I ent t P 
( M re pr r 
ernment 
lant yperated 
t lar¢ { ( 
le butadiene-but 
ene n t € tre 
pped to gover 
wned tadiene j t 
¥Torra er 
hell Ct ( 
' rther 
‘ 
t h I ell 
( Mx 
I { \ 
t erat 4 
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Stendard Oil Co. (Ind.) 
Whiting, Ind 


refinery gases benzene, toluene. xylene 


ind petroleum sulfur, detergent alkylate 


Standard Oil Co. (ind.) 
gar Creek. Mo 


petroleum 
fraction 


natura 


Standard Oil Co. (Ohio) 
] ] 


edo-Lima area, Ohio hydrogen 
reformir 


operatior 


Stanolind Oil and Gas icetaldehyde 
Co. hyde 
Brow le 


propionalade 
ethano 

itanol, acet: 
ethyl 


propio! acid 


propano 
Texa a n-bt ne, methyl! 


ketone acet acid 


Stanolind Oil and Gas 
Co. 


orth Cowde Texa 


Stanolind Oil and Gas 
Co. 


Stanolind Oil and Gas 
Co. 


Ba Powell 


Stauffer Chemical Co. 
Dominguez Ict.. Calif 


Stauffer Chemical Co. 
eve. Cal 


refinery acia ac 


ludge 


Stauffer Chemical Co. 
Hammond, Ir 


Stauffer Chemical Co. 
e, K 


ropane arbo 


propylene hlorethy 


Sun Oil Co. 


loled Or} 


propylene tr 


propylene tetramer 


Sun Oil Co. 
Mar H 


benzene toluene xylene 


petrol sulfonates, naph 


thenic acids, propylene tri 
d 


mer, and propylene tetramer 


propylene tetramer 


Sunray Oil Corp. 


Okla 
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CAPACITY INVESTMENT SUPERINTENDENT 
10,000 B/SD \ F. Endre 
depentanized Mer 
hydroformate 
paraxyviene 
14.000.000 


ammonia $17,000,000 
105,000 tor 

43.750 

ton, yr 

nitric 
21,000 ton/ yr 
olutions 
70,000 ton/ yr 


irea 


acid 


$11,000,000 Errol R. Wagner 


Supt 


$3,600,000 


benzene $15,000,000 
19,000,000 

gal./yr 

toluene, 30 
000,000 gal 
xylene 18 


000.000 gal./vr 
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REMARKS 
Under constructior 
scheduled 
New unit 
onversion Of an ex 
f phenol extrac 

init to a Udex ex 


ti 


completion 


for June °SS 


on system. Pro 
tion capacity ar 
ticipated is 845 B/SD 
1.446 B/SD 
712 B/SD 


benzene 
toluene 
xylenes 


ruction to start 
onth 
led 


completio 
for late °55 
al ammonia pro 

about 70,000 
be 
nto other prod 


will proc 


| has acquire 
the stock of Car 
Hydrocol, In« 
»cess of rehabil 
ind expanding 

facilities 

completior 

er '55. (See 
x for Carthage 
Inc 


September, 1954 
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Suntide Refining Co. petroleum propylene tetramer A. = 
Corpus Christi, Texas fractions 

Taylor Oil and Gas Co. = crude oil and 
Corpus Christi, Texas crude distillate 


Smith In operation since Jan 
Supt 54 


Refinery not presently 
operating as a petro 
chemical plant Aro 
matics now used ir 
motor fuel 


Texas Butadiene & n-butar butadiene, alkylate 40,000 $30,000,000 R. L 
Chemical Corp. butylenes ton/yr 
Houston, Texas 


Purvin Company recently 
Pres formed. Exact site not 
butadiene Dallas, Texas yet selected, Construc 
tion contracts not let 
Participants in new 
firm include Fluor 
Corp., Carl M Loeb, 
Wm. R. Staats Co 
Warren Petroleum 
Corp.,Wertheim & Co 


Texas Eastman ethane, n-butyraldehyde, isobutyr polyethylene $10,800,000 D. C. Hull Polyethylene plant un 
Company propane aldehyde ethanol ethyl 20,000,000 Vice Pres. & der construction; com 
Division of Eastman natural gas hexyl alcohol, polyethylene bs./yr Mer 


pletion scheduled for 


Kodak Company ind chemical intermediat end of ‘54. Products 


Longview, Texa will be used as raw ma 


terials at the Kings 
port, Tenn. plant of 
Tennessee Eastman 
Co., Div. of Eastman 
Kodak Co. for acetate 
yarn, plastic, industrial 
chemicals and = sale 
through Eastman 
Chemical Products 
Inc 


Texas Gas Corp. natural gas methanol, acetaldehyde 


Part of plant in use 
Winne, Texa formaldehyde 


to suppleme nt facilities 
n adjacent motor gaso 
line and LPG plant 
Plant in stand-by and 
could be returned to 
operation at any time 


Texas Gulf Sulphur Co. = natura! ga ulfu 108,000 


Worland, Wyo hennlue 


Thermatomic Carbon ni ra arbon black 
Co. 
Sterlington, La 


Union Oil Co. of Calif. 


$600,000 } ( Plant in engineering 
Oleum, Calif 





tage; completio 
cheduled for Feb 55 


Union Oil Co. of Calif. I | ga iry ice an juid 5 $825,000 
Santa Maria, Calif 


Union Oil Co. of Calif. refi g n und ethyl mercap 500,000 $200,000 
Wilmington, ( f 


A if yr 


Union Oil Co. of Calif. 


$600,000 
Wilmington, ( 


Union Oil Co. of Calif. gas ammonium at 18,000 
Wilmington, Calif 


$1,000,000 


VI 


United Carbon Co. 
Ryus, Kar 


United Carbon Co. 
Franklir 


United Carbon Co. natu g chanr arbon blacks 


Rayville, La 
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United Carbon Co. 


wart | 


United Carbon Co. 
I e, New Mex 


United Carbon Co. 


Ar Pa Texas 


United Carbon Co. 
Borger, Texa 


United Carbon Co. 
Falfur Texa 


United Carbon Co. 


United Carbon Co. 


United Chemical Co. 


. Rubber Co. 


. Rubber Co. 


. Rubber Co. 


. Rubber Co. 


Universal Detergents, 
Inc. 


Utah Chemical Co. 
Me Pk Utal 


Velsicol Corp. 


M 


Visco Products Co. 
Texas 


Warren Petroleum 
Corp. 
Mi New Mex 


Warren Petroleum 
Corp. 





HYDRO- 
CARBON 
RAW PETROCHEMICAL 
MATERIALS PRODUCTS CAPACITY 
tural ga channel carbon blacks 
at k ¢ arb lack 
r 1 I urbe ACK 
el arb< lack 
t : € rbon blacks 
i € k 
ar 
a 
ummonia 
7.600 ton/vr 
5 200 
GI bbe 
oO j 
IT \ 
I 
r GR t be (MK 
role al t 
1 : t } ) . 
lv 60 
000 | 
r ' a r 
ammonium nitrate 100.000 t 
176.000 t 
ammonium 
nitrate, 361 
320 ton/yr 
t le n enzene toluene xyienes 
t * petrolet polymer co 
lensate r 
petrole oil treating che al 
act 
natural gas sulfur 
tar pe verythritol methyl a entaerytt 
ropa ohol, acetaldehyde ritol, 2,500 


000 lbs./ yr 
methyl alk 
4,000,000 


lbs./yr 


acetaldehyde, 


2.000.000 


APPROX. 


$18,000.00 


$1.000.000 


£18 800.000 


$2,000,000 


MANAGER OR 


INVESTMENT SUPERINTENDENT 


Grant Thoma 


Charleston,W.Va 


Grant Thoma 


Charleston, W.Va 


Grant ‘Thor 


Charleston,W.Va 


Grant The 
Charlest W.\ 


Grant Thoma 





( arlest W.\ 
P. E. I 

J. S. Bre 

r. A. Met 
Mer 

B. R. Bryant 
Gen. Mer 

N. G. Morgar 


Jr., Pre 


W. Ca 
"ET, Kocher 

- A.W ‘Iker 

Supt 

E. Harper : 


P 


REMARKS 


int 1s not operating 





Plant owned by Allied 
Chemica! & Dye Corp., 
perated by Warren 
LPG from Warren- 

Midland Gaso 
Conroe. Ir 
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Warwick Wax Co., Inc. BS & W sludge 


Cha from oil storage 


tank bottoms 


ite, Kar 


Westvaco Chlior-Alkali 


natural gas 
Div. 
Food Machinery and 
Chemical Corp 


South Charleston, W. Va 





Wilshire Oil Co. 
Norwalk, Calif 


rehnery gases 


Witco Carbon Co. natural gas 


ice, N. Mex 
~| acta < ee a 
Wyandotte Chemicals crude petroleum 
Corp. and petroleum 
Wyandotte, Mict fractions 





Wynn Oil Co. 
Azusa, Calif 


petroleum 
fractions 

















cumene 


B. A.-Shawinigan Ltd 
M 


eal Quebec 


Bakelite Corp. methanc 


Belleville, Ont 


British American Oil Co. refinery gases 


M QOue 


trea 


British Dominion Oil Co. 
Alberta 


Cabot Carbon Co. of petroleun 
Canada, Ltd. fractior 
Sarnia. Ontar 
Canadian Industries natural ga 
(1954) Ltd. 
Edmonton, Alberta 


Consolidated Mining & tural gas 
Smelting Co. 


of Canada Ltd. 








PETROCHEMICAL APPROX. MANAGER OR 
PRODUCTS CAPACITY INVESTMENT SUPERINTENDENT REMARKS 
petroleum waxes micro G. Hatfield 
crystalline, polymerized 
and oxidized types 
carbon bisulfide In operation since Fe 
54 
sulfur 5400 ton/yr $175,000 J. H. Onding In operation since June 
53. 
rubber channel blacks O. M. Middle- 
brooks, Mer 
ethylene glycol, diethylene F. B. Wolcott 
glycol, ethylene dichloride 
chlorinated solvents, alkyl 
aryl sulfonate, synthetic de 
tergents, sodium carboxy 
methylcellulose, ‘‘B.H.C.,"’ 
DDT (Technical), lindane 
lube oil additives A. Foss 
Prod. Mg 
Petrochemical Plants in Canad 
phenol, acetone henol $4,000,000 R. H. Hall Company is _ jointly 
13,000,000 M owned by British Am- 
Ibs./yr er Oil Co. and 
acetone, 8,- Shawinigan Chemicals 
000.000 lbs. /vr Ltd 
rmalade 
r 1A. Mcl 
trate fe l $18,000,000 Plan ¢ 
mid-Aug t 
iocation 
Alberta 
r ck 35.000.000 $3.500.000 W. F. Hendrick In oper eM 
yr Re Ms 5 
\ 
polyethyle 16,000,000 L.pD.W 
It yr 
nla, ammonium nitrate W 
Calgary, Alberta 
Dow Chemical of refinery gase ethylene, ethylene oxide Paul } 
Canada Ltd. ethylene glycol, styrene Vor M 
I Ontar 
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du Pont Company of 
Canada itd. 


() 


Ma 


Imperial Chemical 
industries of 
Canada Ltd. 

Millhave Ont 


Lubrizol of Canada, Ltd. 


| Ontar 


Monsanto Canada Ltd. 


\1 () 


5S. Nord Chemical Co. 


Polymer Corporation 
Limited 


0) 


Royalite Oil Co. Ltd. 
Turner \ y, Albert 


St. Maurice 
Co. 


Chemical 


Shell Oil Co. 
Ltd. 
} I Alberta 


of Canada, 


Shell Oil Co. 
Ltd. 


of Canada, 

M 

Sherritt Gordon Mines, 
Inc. 


‘ 
\ 


Standard Chemical Co. 


lL) Do nior 


Sun Oil Co., Ltd. 


Surpass Petrochemicals 
Ltd. 
rbor Ont 
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lohexane hexamethylene diamine and 
adipic acid 
ethylene glycol terylene 11,000,000 $20,000 00 
nethylester lbs./yr 
terephthal 
et ieulr lube oil additive 
vet 
petroleun oly styrene 
base stock 
italyt renzene ene x viene iromatics $1. 500.000 
eformat I la "i t apht! 000 b 
ise styrene omer, et € RO OOF $70,000,000 
obutylene, synthet rul t yr 
ers of | ind put 
" 
atura 14,400 
tor VI 
t rmal \ 
r entaerythrit 
t 10,800 
, € opro] | etone 20.000, 000 $4 000.000 
bs 
amn in I 7 000 $74,000,000 
na to 
tha ethylene oxide, ethylene gly 
ethvlene ol, diethylene gylcol, eth 
ylene, dichloride hloro 
thyl ether 
refinery butylene 
trean 
petroleur rust preventives, e1 ‘ 
fracti idditive 
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MANAGER OR 


SUPERINTENDENT REMARKS 
A. T. Fell Company's name 
hanged from Canad 
ul Industrie Ltd 
July 1, 1954 
M \ Pay € 
H. Dix 
Sol Nor “#. 
Mer 
L. D. Doug Raw material from Ir 
Pl. Mer erial Oil Ltd., Sun O 
( idian Oil at 
S S Oil 
O} 
r. W. Trott 
r. B. Sr I progr 
y tk ¢ ea 
tt ® SOD) 
LT Scheduled r 
ipletion No 54 
G. S. Williar 
Supt 


plant, in opera 


Sydney Nashner New ‘ 
r nce June 54 


a produced for 
t I treatment ol 
Kel oncentrate 
rol ompany'’s mine 
Lynn Lake. Mar 
Ammoniun sulphate 
be produced at 


ite of 72.000 tons/ vr 


a byproduct of treat 


€ T t 
1. C. Lanefor »peration since May 
G. R. He er 
Existing plant has 
worth set at about 


$140,000. Company is 


leveloping plans fo 
expansion, possi 
ly early-1955, to ex 
tent of additional $250 
O0 nvestment our 
t one time had 


ed Alox Corp., 


N 1 Fal ~~. 2 
t ce re-sold 
t rm t« origina 
wher 
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Westoil San Pedro Terminals 


These West Coast Storage Facilities Can Be Yours! 


To help your company develop new markets 
in the growing Golden West—or to better serve 
your present markets—Westoil offers you the 
facilities of eight strategically located terminals 
on the West Coast. 


All terminals are equipped to handle any liquid 
that flows through a pipeline—to provide tanks, 
pipelines, docks, loading racks, drumming and 
canning facilities, as well as labor, supervision and 
administration. 


You have the privacy and convenience of your 
own company terminal—with no investment in 
equipment, storage, property or dock facilities. 


Westoil warehouse receipts represent the high- 
est form of collateral. 


We would like to discuss your West Coast 
liquid storage and distribution problems with you. 
Let us show you how we can save you time and 
money. Write, wire or telephone us: 


WESTOIL 





TERMINALS CO. 


GENERAL OFFICES 
2221 So. Olive St. 
Los Angeles 7, Cal. 
Richmond 7-4331 
TERMINALS IN 


LOS ANGELES + SAN FRANCISCO + RICHMOND + STOCKTON 
SACRAMENTO + PORTLAND TACOMA + SEATTLE 


(To obtain more data on advertised products see page 1464) 
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NOW 


iS THE TIME 

TO STEP UP 

YOUR RESEARCH 
ON 








Le uVISION Le 
43 wy 
o CHE 


Ethylene Oxide 
Ethylene Glycol 


Diethylene Glycol 
Triethylene Glycol 


Ammonia + Sodium Nitrate * Urea * Ethylene Oxide « Ethylene Glycol 
Diethylene Glycol * Triethylene Glycol * Methanol « 
Nitrogen Tetroxide * U.F. Concentrate—85 © Nitrogen utions 
Fertilizers & Feed Supplements 


Formaldehyde 
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eJ 
MS 


Here are low cost raw materials in quan- 
tity that can take research in plastics, petro- 
leum, textiles, adhesives and other industries 
from the laboratory stage to actual, profitable pro- 
duction. Recent sharply reduced selling prices on these 
organics may now turn your new project idea into a 
profitable venture! 


Our large, new Orange, Texas, petrochemicals plant can 
meet your needs—present and future—for highest pos- 
sible commercial purity in Ethylene Glycol, Diethylene 
Glycol, Triethylene Glycol and Ethylene Oxide. This 
high, consistent purity is assured because these products 
are made by the improved direct oxidation process. Ship- 
ments are available in drums, tank wagons, and 4, 6, 8, 
and 10,000-gallon tank cars. 


Can we help you? Call us. Our Technical Service staff can 
assist you in adapting these high purity materials to your 
production. A 33-page Technical Bulletin is available, 
containing the latest information on the properties, re- 
actions, uses, handling and storage of Ethylene Oxide, 
Ethylene Glycol and Diethylene Glycol. Write for it 
today. 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Ironton, Ohio * Orange, Texas * Omaha, Nebraska 
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Practical Tips and Ideas for Improving Operations 
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FIG. 1—Orifice type differential pressure 
system for muriatic acid stream to: dis- 
tillation column 


How to Measure and Control 


FIG. 2—Orifice “flow block” made of 
Micarta and using steel orifice resists 
corrosion 


BY J. F. DAVIS 
Monsanto Chemical Co.* 


N most petrochemical plants, such 
as that of Monsanto Chemical Co. 

at Texas City, the uses of “hard-to- 
measure-and-control” materials are in- 
creasing. 

It almost seems as though the first 
step the research people take in the 
development of a new product is to 
check each of its components to make 
sure they are in a higher corrosive 
action bracket than any which have 
been handled in the past. The results 
of their efforts tend to make the instru- 
ment men lose their hair trying to find 
ways and know-how to measure and 
control these brain children. 

Since it looks as if we in the instru- 
ment field are stuck with these unruly 
babies for a long time, I should like 
to offer one solution to some of these 
troublesome problems. 


*Mr. Davis is instrument engineer at Mon 


santo Chemical Co., Texas City, Texas 
This short article is taken from his paper, 
“Differential Measurement and Control of 
Corrosive Streams,” presented in a sym- 


posium during the Instrumentation for the 
Process Industries Short Course at Texas 
A&M College, Jan., 1954 


Consider the problem of measuring 
and controlling a muriatic acid stream. 
For certain reasons, we preferred to 
use the orifice-type, differential measur- 
ing system shown in Fig. 1. We know 
that if accuracy of measurement was 
to be obtained we had to conform to 
accepted metering practices. We rea- 
soned that the most practical orifice 
run for us to build would be one 
employing flange taps, since we did not 
have the facilities for tapping a glass- 
lined pipe needed for pipe or vena- 
contracta taps. 

A check was made on the materials 
which were inert to muriatic acid at 
normal ambient temperatures. Thought 
had to be given to selecting a material 
which could be machined easily, that 
could withstand pressure, and yet be 
reasonably economical. We found that 
No. 221A Micarta would fill this bill. 

The orifice plate and flange taps as- 
sembly, which we call an “orifice flow 
block,” was designed and machined 
according to the details shown in 
Fig. 2. The internal diameter of the 
flow block is machined to the same 
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ALL PARTS HAVEG 
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FIG. 3—Control valve for regulating the 
muriatic acid flow is constructed of 
Haveg 


HCI Streams 


1.D. as that of the pipe. The block is 
installed in the line by using Van 
Stone flanges. 

For simplicity in installing the orifice 
tap valves and sealing tees, which are 
glass-lined, the orifice taps are placed 
180° apart and 1 in. from the up- 
stream and downstream faces of the 
orifice plate. The orifice plate itself is 
¥44-in. thick, and the dam is “%-in. 
thick. 

A conventional, force-balance, dif- 
ferential-pressure flow meter was used 
to eliminate sealing pots. Piping from 
the flow block to the meter body is 
¥2-in., Sched. 80, black seamless pipe. 
A fluorocarbon was used as a sealing 
medium. It is inert to the muriatic 
acid, has a high specific gravity and 
high boiling point. 

The control valve is similar to one 
designed by V. A. Riggio, an instru- 
ment engineer with Monsanto in St. 
Louis. It is illustrated in Fig. 3. This 
valve is constructed of “Haveg 60,” 
and as is apparent from the drawing, 
the Haveg is the only material coming 
into contact with the corrosive stream 
of acid. This system has proved very 
satisfactory and has a minimum 
amount of maintenance problems. 
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HIGHEST 
QUALITY 


Side-Track To 
Successful Operations 


Forward-looking industries have 
found Tennessee’s highest 
quality Sulphur-Dioxide a sure 
side-track to successful 
operations. In so many cases, 
highly efficient and economical 
operations can be attained 
through the uses of this chemical 
(SO,) with its multi-purposed 
versatility. We can supply 
Tennessee’s highest quality 
Sulphur-Dioxide in cylinders, 
ton drums, tank cars and tank 
trucks. Let our experienced 
technicians show you how you 
might utilize it to your best 
advantage. 


CONTAINERS — 
@ Cylinders 
@ Ton Drums 


@ Tank Trucks 
@ Tank Cars 


Samples, Specifications and 


Detailed Information on Request. 


TENNESSEE ira CORPORATION 


617-29 Grant Building, Atlanta, Georgie 


(To obtain more data on advertised products see page 1464) 
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WELD TO GRID--~> 


Hy ~--REACTOR GRID 








18 IN.WELD PIPE CA 
OVER 16 IN. CAP 


REACTOR INLET 





\-- GOSSET a age 


2 IN. STAINLESS STEEL 
SHAFT STOCK 


16 IN. WELD PIPE CAP FILLED 
WITH ACID PROOF CONCRETE 











MORE UNIFORM WEAR over entire reactor grid results from “deflector” located over 
catalyst riser inlet 


Want to Reduce Reactor Grid Wear? 


A “TARGET” device, or deflector, 
< installed below the grid in a 
Fluid catalytic cracking unit reactor 
and directly above the catalyst riser 
inlet, has proved to be an efficient 
erosion safeguard for one midwestern 
refiner. 

National Cooperative Refinery As- 
sociation, at its McPherson, Kans., 
refinery, had found that after a single 
year of operation about 50% of the 
metal thickness was worn away in the 
center area of the grid on its under- 
side. By installing the target, as shown 
in the accompanying drawing, they 
have been able to realize an additional 
two years of useful life from the grid. 

Built from materials readily avail- 
able around the shop, the target device 
consists essentially of some pipe caps 
of various sizes suspended below the 


grid and over the reactor inlet. The 
supports are 2-in. stainless steel shaft 
stock, welded and gusseted to the grid, 
and arranged in an inverted “tripod” 
form. The target comprises a 16-in. 
weld pipe cap filled with acid-proof 
concrete and enclosed within an 18-in. 
weld pipe cap. Another weld pipe cap, 
of 6-in. diameter, is fastened to the 
center of the 18-in. cap. 

Incoming flow is deflected away 
from the center area of the grid as 
a result, and wear is made more uni- 
form over the entire grid. 

Note: the preceding short article is based 
on information in the paper, “Refinery Main- 
tenance Turnaround,” by John Early, Na- 
tional Cooperative Refinery Ass’n., McPher- 
son, Kans., and presented at the Wichita, 
Kans., regional meeting of the Western 
Petroleum Refiners Ass'n. in May 


Stopping Overhead Condenser Attack 


Problem: Corrosion in a_ bubble 
tower overhead condenser: shell is 
carbon steel, and tubes are Admiralty 
(0.083-in. wall). Severe pitting oc- 
curred on tubes below the inlet nozzle 
in two to three years, rendering them 
useless. Steel shell showed signs of 
pitting below inlet nozzle and near the 
baffles. Service conditions were: cor- 
rosive, cracked distillate vapor con- 
taining sulfur and water; temperature, 
325° F.; pressuve, 60 psi.; aeration, 
none. 

Suggested solution: It is believed the 
pitting of the mild steel is due to the 
presence of hydrochloric acid and the 
pitting of the Admiralty tubes is due 
to a combination of hydrochloric acid 


corrosion and erosion from velocity 
effects. The substitution of Monel or 
Monel-clad steel would overcome the 
difficulties encountered with the shell, 
and the replacement of the tubes with 
Monel or high iron, 70-30 cupro- 
nickel would eliminate the erosion as 
well as minimize the corrosion problem. 


The preceding article is based on informa- 
tion developed in a conference in Montreal 
for representatives of several Canadian oil 
companies and of International Nickel Co. 
of Canada Ltd. It was prepared for 
PFTROLEUM PROCESSING by John F. Mason, 
Jr., corrosion engrg. section, development 
and research dept., International Nickel Co., 
New York. A major portion of Mr. Mason’s 
work appeared in an article in the Sept., 
1953, issue, pp. 1332-1335. 
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LABORATORY PRACTICES 


COMMERCIAL 
NEOPRENE 
"O° RING SEAL> 


FORKED PART 
OF VALVE STEM 


MOVABLE SEAT 
ASSEMBLY 


HANDLE 


STANDARD 
COMMERCIAL 
Bg 


apa 


VALVE BONNET 


VALVE BODY 
VALVE SEAT 


New Valve Improves Vacuum Safety 


new seal-off valve with a number 
A of advantages for high-vacuum 
work has been devised recently 
at the National Bureau of Standards. 
It is so designed that its handle and 
stem can be readily removed and used 
with any number of 
leaving only the closed valve seat on 


seal-off seats, 
the evacuated apparatus. 

in this way, the vacuum system is 
protected from the atmosphere at all 
times, yet the bulkiness of a complete 
permanent valve is avoided. The device 
is also well adapted to use as a pressure 
seal or as a combination safety valve 
and seal-off valve. It is now being used 
for high-vacuum applications in work 
sponsored by the Atomic Energy Com- 
mission at the NBS-AEC 
Engineering Laboratory. 

Common practice on vacuum seal- 
off has been either by installing a com- 
plete valve or by pinching off annealed 
metal tubing, with or without the use 
of solder. Both types of tubing seals 
require the soldering or welding of 
a new piece of tubing into the system 
time it is evacuated. This not 
only results in exposure of the system 
to the atmosphere but often presents 
difficult problems of manipulation. A 
complete valve is objectionable be- 
cause it 1s frequently an awkward 
protuberance on a small piece of ap- 
paratus. 


cryogenic 


each 
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[The new NBS valve provides a 
permanent pumping tap that can be 
used many times without soldering or 
welding. Principal parts are a valve 
handle and stem, the valve body and 
seat, and a removable bonnet enclos- 
ing the seat assembly and adjacent end 
of the stem. (See drawing.) 

The movable seat contains six ports 
through which the vacuum system is 
pumped out. Attached to this end of 
the stem is a narrow bar which con- 
tains two small pins equidistant from 
the axis of the stem. When the desired 
vacuum has been attained, the pins are 
made to engage two of the ports in the 
seat, and the handle is turned until the 
valve is screws of the 
bonnet are then loosened, and all the 
parts except the movable seat assembly 
are removed as a unit. A rubber o1 
plastic cap may be used to protect the 
remaining parts from dirt. When the 
static vacuum space requires pumping 
again, the removable parts are re- 
placed, the bonnet screws are tight- 
ened, and the valve handle is turned 
to open the valve. 

Because of the very 


seated. The 


short ports in 
the valve, the valve body can be made 
very small without sacrificing pump- 
ing speed. The parts can be made of 
any suitable material, but a neoprene 
seat is recommended for use on high- 
vacuum systems. 
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LUXE MODEL 


49 N00 yt 


LEAK DETECTOR 


While this leak-detecting device carries 
a $49,000,000.00 price tag, it is worth 
every penny of it! This device will not 
find leaks any faster than lower-priced 
models, but it will usually find more of 
them. 


Leaks are expensive. Why not specify 
Swagelok Fittings and stop leaks before 
they happen? 


Write for the Swagelok Catalog today. 
Address Department 62. 


Syaahoe 


TUBE FITTINGS 
BRASS + ALUMINUM « STEEL 
STAINLESS STEEL « MONEL 


{ 
CRAWFORD FITTING CO. 


884 E. 140th Street 


Cleveland 10, Ohio 


(To obtain more data on advertised products see page 1464) 





New Grease Thickener... 


Estersil GT 


A new type of grease thickener— 
quite different from any previously 
used in commercial grease produc- 
tion—was recently announced by 
the Petroleum Chemicals Division 
of the Du Pont Company. : 

The new material, an estersil, isa 
pelletized form of finely divided 
amorphous silica with a “raincoat 
chemically attached to each tiny 
ultimate particle. 





by Du Pont 


Formerly known as PL-171 FINE 
SILICA, it is completely synthetic 
and was specially developed for 
grease compounding. “Built-in 
water resistance and exceptional 
thermal stability are among *s 
unusual and outstanding properties. 

NOW —with Estersil GT you 
can easily prepare a unique multi 
purpose grease with the basic ad- 
vantages listed below ..« 








Du Pog 





1. Excellent Thermal Stability—Nonmelting Ester- 
sil GT greases show little change in consistency 
over a wide range of operating temperatures. 

2. Excellent Shear Stability—This new thickener 
enables you to make greases with exceptional shear 
stability under both normal and high temperature 


can be used for high temperature service because 
of the combined mechanical and thermal stability 
imparted by Estersil GT. These softer greases, of 
course, are more readily handled at low tempera- 
ture than the more conventional types. 


6. Ease of Manufacture—The completely syn- 


conditions thetic preformed thickening structure allows re- 


producible grease preparation through a simple 


3. Water Resistance—The chemically bonded milling operation. 


“raincoat” means greases with unusual resistance 
, ‘ Du Pont will be glad to send a representative to 
to wash out or break down in the presence of water. . ; 
discuss the formulation of improved greases with 
Estersil GT. A grease pilot plant is available to 
assist in this work. Samples of Estersil GT may be 
obtained by addressing your in- 
quiry to Wilmington, Delaware. 


4. Superior Oxidation Stability—The need for 
grease antioxidants is eliminated under most serv- 
ice conditions because of the in- 
ertness of Estersil GT. 
5. Superior Handling Qualities— 
Softer, more easily applied greases 

Lit U.S. Pat Off 


Better Things for Better Living 
+ + + through Chemistry 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 
Petroleum Chemicals Division « Wilmington 98, Delaware 
IN CANADA: Du Pont 
COUNTRIES 
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By Peter J. Gaylor, Patent Attorney, Elizabeth, N. J. 


REACTOR for producing acetylene by partial oxidation of hydrocarbons 


Partial Oxidation Process Useful 
For Acetylene-From-Hydrocarbons 


NUMBER of patents have been 
obtained by Union Oil Co. of 
California on the production of acety- 
lene by partial oxidation of hydrocar- 
bons, which indicates that the company 
has done considerable work in this 
direction 
Acetylene is produced by preheat- 
ing a reactant gas mixture containing 
a hydrocarbon and oxygen, admixing 
hydrogen with the preheated gas mix- 
ture, whereupon an exothermic re- 
action occurs with a consequent in- 
crease in temperature to 
1100 and 1500°¢ 
sultant hot 


between 
Thereafter, the re- 
product gas is quench- 
cooled to a relatively low temperature 
within a very short period of time 
The preheat temperature is so con- 
trolled that the requisite high reaction 
temperature is derived entirely from 
the exothermic heat of reaction, with- 
out any other addition of heat. This 
type of operation is said to give rela- 
tively high yields of acetylene based 
on the quantity of hydrocarbon con- 
sumed and is particularly attractive 
from the standpoint of chemical cost, 
since air may be employed as the 
source of oxygen, and the hydrocar- 
bon may be low-cost natural gas. Also, 
thermal requirements are lower than 
those of prior partial oxidation proc- 
esses, lower preheat tempera- 
tures are employed and no heat need 
be supplied directly to the reaction 
from exterior sources. Carbon black 


since 


formation is practically nil. The most 
significant feature of the process is 
the use of hydrogen to initiate the 
acetylene - producing reaction. There 
is no Overall consumption of hydrogen 
and, generally, the product contains 
more hydrogen than was originally 
added to the preheated reactant gas, 
so that the use of hydrogen is said 
not to add to the chemical costs in- 
volved when recovered hydrogen is 
used. However, it is usually necessary 
to recycle 5 to 10 volumes of hydro- 
gen per volume of acetylene produced, 
and even though the hydrogen may be 
employed in admixture with certain 
other components of the product gas 
the cost of separating and handling 
this quantity of hydrogen constitutes 
a very material part of the total cost 
of acetylene produced by this process. 

In U. S. Patent 2,679,542, a method 
is disclosed whereby the amount of 
hydrogen needed may be materially 
reduced by allowing the hydrogen to 
form a gaseous layer or film along the 
walls of a reaction zone into which the 
preheated reactant gas is introduced in 
a plurality of separate streams. The 
amount of hydrogen to be used is sub- 
stantially reduced by preheating the 
reactant gas in a plurality of separate 
streams and introducing the streams of 
preheated gas into the central portion 
of a common reaction zone while 
introducing hydrogen into the reac- 
tion zone adjacent to its periphery, so 
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that a gaseous film of hydrogen is in- 
terposed between the walls of the re- 
action zone and the major portion of 
the preheated reactant gas entering the 
reaction zone. In this manner, the 
amount of hydrogen supplied per vol- 
ume .of acetylene produced may be 
reduced by one-half or more without 
adversely affecting acetylene yield or 
heat requirement or causing substan- 
tial carbon black formation in the 
reactor. Moreover, even though the 
amount of hydrogen required is thus 
reduced, the amount of hydrogen 
formed in the product gas is about 
the same. 

A longitudinal cross-sectional view 
of a simple reactor employed in the 
process, and a cross-sectional view of 
the same unit are shown in the ac- 
companying illustration. The reactor is 
a vertical cylinder having refractory 
side walls 10, an upper end enclosure 
11 and a conical bottom closure 12 
Within the vessel, a transverse refrac- 
tory partition 15 supported by ring 16 
divides the enclosed space into a pre- 
heating zone 17 and a reaction zone 
18. Electric coil 19 serves as the heat- 
ing element. All of the preheating 
tubes 20 are of the same length. Con- 
duits 25 serve for introduction of hy- 
drogen from supply line 28 and mani 
fold 27, and permit hydrogen to be 
introduced into the reaction zone 18 
so as to form a film between its walls 
and the preheated reactant gas intro- 
duced from preheating tubes 20. A 
quenching medium (water) is sprayed 
from nozzles 29. Product gas is with- 
drawn through pipe 31. The reactant 
gas is introduced through manifold 24 
and inlets 23. During passage through 
tubes 20, it is raised to between 600 
and 1500° C. 

Best results are obtained with non- 
aromatic hydrocarbons, particularly 
those normally liquid and _ boiling 
below 400° F. When kerosene is used, 
the reactant gas may contain as many 
as 50 moles of oxygen per mole of 
hydrocarbon. In the case of methane 
or natural gas, an excess of hydrocar- 
bon is employed (1.33/1 to 3.0/1) 
The yield of 
methane 


acetylene, based on 
consumed, is 48% 
when rate of feed of reactant gas Is 
62.6 SCFH and the rate of feed of 
hydrogen is 10.5 SCFH. About one 
volume of formed per 
volume of hydrogen introduced into 
the reaction zone. Residence times are 
0.005 sec. preheat, and 0.004 sec 


about 


acetylene is 


reaction. 

In patent 2,679,541, there is de- 
scribed a method of employing a mov- 
ing bed of granular adsorbent and 
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Patents 








recirculation of a portion of the gases 
separated from the acetylene in order 
to increase actylene yields. Patent 
2,679,540, discloses injection of car- 
bon dioxide, ethane, propane or butane 
as a stabilizing gas in the moving 
granular adsorbent bed system. The 
passing of the cooled product gas in 
indirect heat exchange with a vapor- 
izable liquid is claimed in patent 
2,679,543, while patent 2,679,544 dis- 
closes production of hydrogen cyanide 
and acetylene by addition of aminonia 





Chemical Aids Sweetening 
Action of Naphthas 


HE addition of mercapto-alky}- 

benzamidazoles greatly promotes 
the sweetening effect of copper naph- 
thenate and similar soaps on hydro- 
carbon oils, according to The Texas 
Co. patent 2,674,566. The organic 
metal salt alone, while possessing 
good sweetening properties, has the 
disadvantage of accelerating gum for- 
mation. Air blowing has a tendency 


How refiner saved $1800 cleaning 
heat exchangers and condensers 


Oakite Compound No. 32 
soaks scale off tubes— 
no pulling of bundles 


This Oklahoma refinery used a lot of man- 
power during turnarounds—pulling ex- 
changer bundles for cleaning, and replac- 
ing with spares. Then they called in Oakite. 


The Oakite Man knew that in-place clean- 
ing was both practical and fast. So, using 
a portable tank and pump, he circulated 
a solution of Oakite Compound No. 32 
through two exchangers and two con- 
densers 


Results: Tubes clean, no attack on metal. 
Estimated cost of pulling and replacing 
bundles —$2000. Cost of Oakite materials 
and method—$160. Saving: $1840. 


Proving that —in industrial cleaning it 
always pays to consult Oakite 


_cnnuet® INDUSTRiag Chany 


Call your Oakite Technical Service Rep- 
resentative. His experience is yours to 
draw on. He'll study your cleaning prob- 
lem, suggest and demonstrate the best 
material and method. He'll keep check- 
ing back to see that you get top quality 
cleaning at low cost. Call him today! 


PERG Ss 


FREE HANDBOOK— 
full of facts on 





Drum reconditioning 
Descaling 
Cleaning tanks 
Salvage cleaning 
Paint stripping 


Cleaning tank car 
interiors 


Write Oakite Products, Inc., 
50D Rector St., New York 6, N. Y. 


OAKITE sicenebenen eesetaetpiaane 


Technicol tne “"eetars * METHODS * sunt 


_, ree in Principal Cities of U.S. and Canada 
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to increase the rate of sweetening, and 
traces of alkali metal hydroxide ac- 
celerate further the rate of sweetening. 

In an example, 10 Ibs. per 1000 
bbls. of N,N-di-sec-butyl-p-phenylene 
diamine, 2 lbs. per 1000 bbls. of 
copper naphthenate and 5 Ibs. per 
1000 bbl. of 2-mercapto-5-t-amy]! 
benzimidazole in a sour cracked 
naphtha, gave a product negative to 
the doctor test after overnight stand- 
ing. 


Patents Issued in July 


The following classified listing 
gives the patent number, pat- 
entee, or assignee, and a brief 
description of all patents believed 
to be of interest to the petroleum 
processing industries, as  con- 
tained in the Official Gazette of 
the U.S. Patent Office for July 6 
13, 20, 27, 1954, Vol. 684, Nos. 
1-4. 


PROCESSES 


. 

Refining 

2,683,108 (Universal Oil Products Co.) Removal of 
Phenolic substances from petroleum fractions 
with aqueous alkaline earth metal carbohydrate 
complex 

2,683,683 (Houdry Process Corp.) Removal of 
heavy metal components deleterious in catalytic 
cracking feed stocks by contacting with sulfiding 
agent, and removal of sulfides before contacting 
with catalyst 

683,762 (Standard Oil Co.-Ind.) Xylene separa- 
tion with liquid HF and TiF, 

2,683,763 (Standard Oil Co.-Ind.) Refining iso- 
meric dialkyl-benzenes with liquid HF and Cbi 
2,683,763 (Standard Oil Co.-Ind.) Refining iso- 
meric dialkyl-benzenes with liquid HF and Tal 
,683,972 (Phillips Petroleum Co.) Recovery of 

natural gas condensate 

684,124 (Union Oil Co. of Calif.) Gravity mov 
ing bed adsorption process and apparatus 

2,684,270 (Sun Oil Co.) Elevation of granular 
solids 

2,684,324 (Atlantic Refining Co.) Extraction of 
petroleum products with solvent containing ni 
trobenzene-aniline and some CSe 

684,326 (Universal Oil Products Co.) Fractiona 
tion control 

2.684.729 (Union Oil Co. of Calif.) Contacting 
fluid stream with recirculating granular solid 
adsorbent 

2,684,731 (Standard Oil Development Co.) Adsorp- 
tion process using recirculating activated car 
bon 

2,684,762 (Silley and Unthank) Separating water 
from oil 

2.684.837 (Standard Oil Development Co.) Ap 
paratus for operating a vapor-liquid contacting 
zone 

2,684,838 (Phillips Petroleum Co.) Process for dis 
pensing a soluble fluid beneath the surface of a 
liquid and valves therefor 

684,926 (California Research Corp.) Sodium sul 
fonates in lead sulfide sweetening process 

,684,933 (Phillips Petroleum Co.) Auto-distillation 
for recovery of clean gas oil from residual 

2,684,935 (Shell Development Co.) Distillation to 
separate isomeric alkyl aromatic hydrocarbons 

,684,936 (Standard Oil Co.-Ohio) Fractional dis 
tillation column 

,684,949 (Shell Development Co.) Producting dis 
persions of immiscible liquids or solids in liquid 
medium. 


te 
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Catalysts 

2,683,122 (The Distillers ¢ Ltd.) Process of 
regenerating an oxidation c ati alyst comprising 
oxides of phosphorus and ybdenum 


2,684,340 (Davison Chemical ¢ Corp. ») Sulfate re- 
moval from silica ba na ata 

2.684.768 (Socony-Vacuum Oil ¢ Apparatus for 
handling finely divided contact mass undergoing 
regeneration 

2.684.951 (Standard Oil Development Co.) Zir 


conia dehydrogenation catal 
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. 
Conversions 
2,683,109 (Houdry Process Corp.) Methods and 
apparatus for contacting liquid with granular 
contact material 
2,683,653 (Phillips Petroleum Co.) Apparatus for 


dehydrogenating hydrocarbons to produce acety- 
lene. 


te 
a 
x 

a 
a 

4 


(Hydrocarbon Research, Inc.) 
tion of solid carbonaceous material 
683,685 (Standard Oil Development Co.) Cataly- 
tic system employing fluidized catalyst. 

683,758 (Standard Oil Co.-Ind.) Xylene isomer- 
ization utilizing a TiFs-HF catalyst. 

684,325 (Universal Oil Products Co.) Improving 


Gasifica 


nN ied 


tw 


volatility and antiknock properties of gasoline 
involving thermal cracking, reforming, polymer- 
ization, etc 

2,684,390 (Union Oil Co. of Calif.) Conversion 


(with moving bed of granular solid) and quench- 
ing process and apparatus 
2,684,868 (Union Oil Co. of Calif.) 
of granular solids 
,684,870 (Union Oil Co 
granular solids 
,684,872 (Union Oil Co 
granular solids. 
684,873 (Union Oil Co. of Calif.) Conveyance of 
granular solids. 


2 


Conveyance 


tw 


of Calif.) Conveyance of 


tw 


of Calif.) Conveyance of 


nN 


2,684,927 (Socony-Vacuum Oil Co.) Process and 
apparatus for hydrocarbon conversion § using 
granular contact material 

2,684,928 (Union Oil Co. of Calif.) Solids con- 


veyance of contact material in compact form and 
apparatus 


2,684,929 (Union Oil Co. of Calif.) Method for 
handling solids material in conversion of hydro- 
carbons 

2,684,930 (Union Oil Co. of Calif.) Moving bed 
solids contact process 

2,684,931 (Union Oil Co. of Calif.) Fluidized 


solids process for contacting 
with the conveyance of 
suspension, 

2,684,932 (Union Oil Co. of Calif.) Apparatus and 
process for contacting adsorbent solids with 
fluids through zones of different pressures 


solids and vapors 
solids in dense phase 


Hydrocarbon Synthesis 


2,683,121 (M. W 
hydrocarbon 


Kellogg 


synthesis gas 


Co.) Preparation of 


TO POSITION DAMPERS. 
SLIDE VALVES and. 
other contro! means: 


~ 
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683,152 (M. W. Kellogg 
hydrocarbon synthesis gas 
683,158 (Standard Oil Development Co.) 
carbon synthesis process 


Co.) Preparation of 


Hydro- 


,683,159 (The Texas Co.) Catalytic synthesis of 
hydrocarbons 
,683,.656 (Phillips Petroleum Co.) Apparatus for 


controlling synthesis gas reaction 

683,726 (M. W. Kellogg Co.) Hydrocarbon syn- 
thesis with reduced magnetite catalyst 

,684,895 (Phillips Petroleum Co.) Synthesis gas 
manufacture. 

,684,896 (The Texas Co.) Process for production 
of CO and hydrogen 

684,975 (Stanolind Oil & Gas Co.) 
oxide in hydrocarbon synthesis 


PRODUCTS 


Carbon di- 


. 

Chemicals 

2,683,076 (Standard Oil Development Co.) Recov 
ery of gases in the sulfochlorination of hydro 
carbons 

,683,078 (M. W. Kellogg Co.) Manufacture of 
hydrazine, using hydrocarbon and oxide of 
nitrogen. 

683,132 (Standard Oil Development Co.) Stab- 
ilized relatively nonvolatile organic compositions 
containing bis (p-hydroxy aryl amides) of poly- 
basic acids. 

683,135 (Universal Oil Products Co.) Ester and 
amide derivatives of tetracarboxylic acids 
,683,138 (Standard Oil Development Co.) Pro- 


nN 


Ne 
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pylene-isoolefin-cyclic olefin tripolymer 
683,139 (Standard Oil Development Co.) Hydro- 


carbon (monoolefin-diolefin) resin recovery proc- 
ess. 

683,140 (du Pont Co.) Polymerization of ethyl- 
enically unsaturated compounds with vanadous 
catalyst 

,683,141 (Allied Chemical & Dye Corp.) Con- 
tinuous production of wax from ethylene and 
normally liquid organic co-reactant compound 
683,151 (Phillips Petroleum Co.) Process for 


reacting a diolefin and a furfuraldehyde and re- 
sulting products 
,683,162 (Standard Oil Development Co.) Syn 
thetic drying oil modified by after-treatment with 
polar compounds 











ASKANIA 
PNEU-DRAULIC VALVE POSITIONER 


Se y 





The Askania Pneu-Draulic Valve Positioner combines the advantages of 
both pneumatic and hydraulic control systems. It provides an air signal 
proportional to valve position, yet has incompressible fluid working at the 


heart of the unit. 


Almost unlimited power can be smoothly and instantly applied with 
these positioners. For every increment of input signal between 3 and 15 p.s.i., 
the cylinder position finds a specific position within 1% of full cylinder stroke. 
These positioners are rugged enough to withstand almost any abuse, because 
the signal amplifier has only one moving part—the well protected jet pipe. 


ASKANIAC) 


PETROLEUM PROCESSING, September, 1954 


683,168 (California Research Corp.) Preparation 
of organo phosphonyl chlorides 

,683,169 (California Research Corp.) Preparation 
of organo phosphonyl chlorides from organo 
halides. 

,683,174 (Universal Oil Products Co.) 
of isobutylene to produce ketones, 
and alcohols 


Oxidation 
aldehydes, 


683,175 (Phillips Petroleum Co.) Process for 
production of alpha-hydroxybutyraldehydes 
,683,177 (Standard Oil Co.-Ind.) Single stage 


process for alcohols, from CO,He and olefins 
683,178 (Phillips Petroleum Co.) Crystal purifi 
cation process and apparatus 

,683,688 (Ruhrchemie Akt.) Preparation of alkyl 
monochlorides by chlorination of hydrocarbons 
,683,731-2 (National Petro-Chemicals Corp.) Proc 
ess for absorbing ethylene in sulfuric acid under 
pressure 

,683,753 (imperial 
Hydration of propylene 
tungsten catalyst 
683,754 (Sun Oil 
cycloalkyl! fluoride 
,683,756 (Sun Oil Co.) 
with a cycloolefin 


Chemical Industries, Ltd.) 
with blue oxide of 


Co.) Alkylating olefin with 


Reacting a cyclopentane 


2,683,757 (Sun Oil Co.) Separating a cyclopentane 


from a cyclohexane by selective alkylation 

2,683,759 (Standard Oil Co.-Ind.) Ethylbenzene 
disproportionation 

2,683,760 (Standard Oil Co.-Ind.) Making high 
purity 1,3,5-ethyl xylene 

2,683,761 (Standard Oil Co.-Ind.) Xylene dispro 


2 
~ 


portionation 

,684,357 (Phillips Petroleum Co.) Stabilized acti 
vators and their use in emulsion polymerization 
,684,382 (California Research Corp.) Separating 
isophthalic and terephthalic acids from mixtures 


684,385 (Standard Oil Development Co.) Con- 
tinuous aldolization 
,684,389 (Gulf Research & Development Co.) 


Alkylation of phenols 

,684,934 (Stanolind Oil & Gas Co.) Drying methy! 
ethyl ketone 

684,952 (Standard Oil Co.-Ind.) Thiosulfenyl 
chlorides and bromides and polymers therefrom 
,684,959 (M. W. Kellogg Co.) Halogenated poly- 
mers 


684,967 (Union Oil Co. of Calif.) Olefin oxides. 


684,984 (Shell Development Co.) Cyclic alcohols 
and ketones 

(Stanolind Oil 
propyl 


684,985 
of methyl 


& Gas 


ketone from 


Co.) Separation 
valeraldehyde. 








Write for bulletin No. 186 


REGULATOR COMPANY 


244 E. Ontario Street, Chicago 11, Illinois 


Subsidiary of General Precision Equipment Corp. 


(To obtain more data on advertised products see page 1464) 
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41," DIAL 
THERMOMETERS 


“ Made in 3 types to 
. suit any requirements, 
Rigid stem, wall or 


flush mounted, 11 
inches of scale read- 


Lie ing. Interchangeable 
-~ with standard indus- 
) trial separable sock- 
ets. Stem can be 


placed at any angle 
and case can be ro- 
tated to any readable 
position. 





RECORDING 
THERMOMETERS 


inch die-cas? 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction, Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution, Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+ 950° F or Equivalent 
i X<. 


Twelve 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 





Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


WRITE FOR CATALOG 
INFORMATION 


PALMER 


THERMOMETERS, INC 


Me 
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Patents 
2,684,986 (Standard Oil Development Co.) OXO 2,684,270 (Sun Oil Co Elevation of granular 
process using catalyst paste solids 
2,684,987 (M. W. Kellogg Co.) Producing halo- 2,684,390 (Union Oil Co. of Calif.) Conversion 
arbons and quenching process and apparatus 
2,684,768 (Socony-Vacuum Oil Co.) Apparatus for 
F 1! handling contact mass undergoing regeneration 
vels 684,867 (Union Oil Co. of Calif.) Conveyance 
> . . of granular solids 
a eae * orp.) we olefin-containing 2,684,868 (Union Oil Co. of Calif.) Conveyance 
vel using aryl amino antioxidant 
zranuls 
2.683,082-3 (Ethyl Corp.) N-Aryl-N-(p-hydroxy = 570 , 49% Co. of Calif.) Conveyance 
ees ureas as antioxidants for petroleum hy- of granular solids 
Fe " Cc N “—_ 2,684,872 (Union Oil Co. of Calif.) Conveyance 
. —e - Pvelopment 0.) on-a > of granular solids 
tillate fuel oil containing cracked components 2.684.873 (Union Oil Co. of Calif Method and 
and moisture made non-clogging with oil-soluble apparatus for the conveyan of solids 
amine * - 
2,684,927 (Socony-Vacuum Oil Co.) Process and 
2,684,293 (Ethyl Corp.) Tetraethyl lead composi- 
apparatus for hydrocarbon nversion 
—- stabilized with disubstituted dihydroxy- 2,684,928 (Union Oil Co. of Calif.) Solids con 
he nze ne ' 
veyance of contact material in compact form 
2,684,893 (Standard Oil Co.-Ohio) Aromatic amine 
and apparatus 
gasoline antioxidants 2,684,929 t nion Oil Co. of Calif.) Method for 
2,684,894 (Standard Oil Development Co.) Alkali handling solids material the conversion of 
é g a a ! 
metal chromates as sludge inhibitors for blended hydrocarbons 
fuel oil 2,684,932 (Union Oil Co. of Calif.) Apparatus 
and process for contacting adsorbent solids with 
. fluids through zones of different pressures 
Lubricants 
2,683,119 (Standard Oil Development Co.) Com 
pounded lubricant containing ester with sulfur Instruments 
in molecule 
> 627.765 ‘ . 
2,683,691 (Shell Development Co.) Extreme pres- 2,682,765 (Union Oil C« ‘ Calif.) Microflash 
sure lubricants containing P-amino compound , pester. a 
2,684,334 (Shell Development Co.) Lubricating oil <,085 ky neral Aniline and Film Corp.) Spec 
containing reaction product of P2Ss-terpene and , trograpn device 
?,.4,6-trialkyl phenol 2,683 224 (Howard W. Cole, Jr.) Flowmeter 
< . 3,368 s l > « flov 
2,684,335 (Standard Oil Development Co.) Oxida 2,683,369 (U.S. Air Corps) Fluid rate of flow 
tion inhibitor (reaction product of diphenylamine ndicator 
and trithioacetone) 2,683,371 (Societe de Brevets pour les Applications 
2.684.336 (Douglas Aircraft Co.) Silicone lubricant . de l’Electronique ) I quid level indicator 
containing trialkyl phosphate 2,683,372 (Simplex Valve and Meter Co.) Fluid 
2,684,943 (Continental Oil Co.) Organic composi : level indicating gage . 
tion containing epoxy compound to inhibit H2S 2,683,656 (Phillips Petroleum Co.) Process cor 
liberation - trol 
2.684.944 (Standard Oil Co.-Ind.) Lithium poly- 2,683,984 (Dobbie Mcinn Ltd.) Viscosity-meas 
gano siloxane polymer grease uring device 
2,683,986 (U.S. Navy) Electric is flowmeter 
. ‘ 2.684.010 (Standard Oil Co.-Ind.) Comparison car 
Specialties dle colorimeter 
2.684.078 (Bailey Meter Co Fluid flow control 
2,683,120 (Standard Oil Development Co.) Hy- system 
draulic transmission fluids containing oil, alky 2,684,289 (Lloyd V. Guild) Gas analysis pipettes 
late polybutene, barium alkyl phenol sulfide 2,684,326 (Universal Oil Products Co.) Fractiona 
c tion control 
1.683.694 (Universal Oil Products Co.) Antioxidant 2,684,593 (U.S. Army) Pressure ize 
ontaining butylated anisole and propyl gallate 2.684.810 (William ¢ Brvant) Flowmete havin 
2,684,290 (Phillips Petroleum Co.) Pelleting a remote register 
flocculent powder (carbon black) 2,684,938 (Ernst Mantzell) Device for measur 
2,684,332 (California Research Corp.) Pelletized ing pH 
corrosion inhibitor (sodium arsenite and arsenous 
oxide) 
2,684,333 (California Research Corp.) Pelleted cor- Pumps & Compressors 
rosion inhibitor (sodium arsenite and zinc) 
2,684,338 (McGowan et al) Emulsifier for paraffin 2,683,638 (Pennsylvania Pump & Compressor Co 
waxes Liner for compressors 
2,684.9 (Standard Oil Development Co.) Disper 2,684,032 (Byron Jackson Co Enclosed pump 
sion process for carbon black head with air-cooled electric driving motor 
2,684,033 (Barnes Mfg. Co.) Centrifugal pump 
i 2,684,034 ¢ th Co.) Liquid cooling 
Miscellaneous 2,684,034 Roy Ff Ro quid 
structure for pump shafts 
2,683,077 (Standard Oil Development Co.) Roast 2,684,035 (Philip G. Kemp) Fluid pump 
ng sulfide ores using fluidized bed 2,684,037 (Scognamillo Engr Co ) Rotary pump 
2,683,654 (Universal Oil Products Co.) Internally 2,684,038 Games P. Johnson) Piston pump 
insulated lined reactor 2,684,195 (Consolidated Vacuum Corp.) Vacuum 
2,684,076 (Sun Oil Co.) Emergency safety valve pump 
*n% 
EQUIPMENT Valves & Fittings 
2.682.891 (Leslie Co.) Double-seated val\ 
i 2,683,580 (Donald G. Griswold) Pilot controlled 
Pr in 2. 
ocess gy general multiple diaphragm valve 
?,683,17 (Phillips Petroleum Co.) Crystal pur- 2,683,581 (PFabri-Valve Co of America) Fabr 
ification process and apparatus 7 cated oe ae -_ Kg oo" — 
> <2 5 eum iF io 
683,653 (Phillips Petroleum Co.) Apparatus for 2,683,582 (Phil ni ou - “f ‘ 
acetylene generation from hydrocarbons = regulator valve ' sei , 
> > + 5 7 ») Vy 
2,684,287 (Olin Industries, Inc.) Apparatus for 2,684,010 (Sun Oil ¢ = y ~ .: 
nitrating glycerine and the like 2,684,079 (Productive Inven a - 
2.684.288 (La Societe Anonyme “Extraction con- . control valve i D Val ' . 
ominquez co 
tinue De Smet") Solvent extraction apparatus 2,684,525 (Richard A mm 1 , ave fe 
vith automatic controls ditioning jig a : - 
4 0 ) OrTk 1 “4 
684,290 (Phillips Petroleum Co.) Agglomerating 2,684,596 (Cameron Iron : u . 
actuator 
process and apparatus a ac ; : ‘ 
2,684,729 (Union Oil Co. of Calif.) Adsorption 2,684,828 (ohn M. Rober Mixture — valv 
process and apparatus for regulating Paw rt and ta v 
2,684,760 (Research Corp.) Electrical precipitator two of more huics 
ind electrode structure therefore 2,684,829 (Hills-McCanna ¢ Valve diaphragm 
2,684,/62 (Henry A. J. Silley and George R 
Unthank) Apparatus for separating immiscibl 
liquids or liquids and irsoluble solids 
2,684,837 (Standard Oil Cevelopment Co.) Appar . 
atus for operating a vapor liquid contracting zone How to Obtain Patents 
2,684,936 (Standard Oil Co.-Ohio) Fractional dis 
tillation column Readers may obtain copies of 
] . > 
i ny S. patent from the Patent 
Catalytic Reactors any l E 
Office at 25¢ each. Order by 
2.683.109 (Houdry Process Corp.) Methods and . 
apparatus for contacting liquid with granular patent number direct from The 
contact material + —— i ) . , 
2,683,654 (Universal Oil Products Co.) Internally Commissioner of Patents, Wash 
insulated and lined reactor ington in Se Se on 
2,684,124 (Union Oil Co. of Calif.) Gravity , 
moving bed adsorption process and apparatus 
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Bolted steel lease storage tanks in a Gulf coast oil field. Parkersburg 
Rig & Reel Co., manufacturers of the tanks, finds that aluminum 
paint provides best protection against the severe atmospheric 
conditions and corrosion problems of this area. 








Five reasons why Parkersburg Rig & Reel Company 
has used aluminum paint since 1925 


Since 1925, The Parkersburg Rig & Reel Co., Parkersburg, 
West Virginia, has painted its rigs, lease tanks and other 
oil field equipment with aluminum paint. They find that 
aluminum paint (1) provides better protection against 
rust, (2) lasts longer and (3) makes a more attractive 
appearance than other paints. 

Used on storage tanks, aluminum paint (4) has a high 
reflectivity value. The oil in an aluminum-painted tank is 
cooler, reducing evaporation losses of the lighter fractions 
of crude. 

While Parkersburg equipment is spray-painted at the 
plant, it gets plenty of rough handling in transportation 
and erection. The finish is often scarred arid soiled. But 
after erection it can be touched up to look as good as 
when it left the plant because (5) aluminum paint can 
be applied with a brush without leaving any “patched up” 
look. This is almost impossible with other paints. 

ALCOA does not make paint, but ALCoA Aluminum 
Pigments are used in more aluminum paints than any 
other brand. Special formulas have been developed by 
your paint manufacturer to solve individual problems. 






Paints made to these formulas actually cost you less, last 
longer, give utmost protection against heat, cold, sun, 
rain, smoke and fumes. Write us today for FREE BOOKLET, 
Painting With Aluminum. 


ALCOA e) 
ALUAMINUAA 


ALUMINUM COMPANY OF AMERICA 





Paint Service Bureau, Aluminum Company of America 
1792-J Alcoa Building, Pittsburgh 19, Pa. 


Please send me your FREE BOOKLET, Painting with Aluminum. | plan 


to paint 
Name 
Company 


Address 


City a ho Zone__ State _ 
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Why take less 











ADVANTAGES OF MIDWEST 
“LONG TANGENT’”’ ELBOWS 


* They save pipe. 


*® They often eliminate short nipples and their 
extra welds. 


* They save time and money in lining up and 
clamping pipe and fitting. 


* They make it easier to apply slip-on flanges. 


*® they remove the circumferential weld from 
point of maximum stress and can be sleeved. 


* THEY COST NO MORE THAN OTHER ELBOWS. 


when you can get more? 


As shown in the illustration above, Midwest “Long 
Tangent” welding Elbows have straight ends equal to 
Y4 of the nominal fitting diameter (a 12” elbow has 
tangents 3” long). For the reasons listed at the left, 
substantial savings are made on many piping systems 
by using Midwest “Long Tangent” Elbows. For more 


information about them, write for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 


Plants: St. Lowis, Passaic, Los Angeles and Boston 
Sales Offices 


New York 7—50 Church St. + Chicago 3—79 West Monroe St 
Les Angeles 33—520 Anderson St. « Houston 2—i2!3 Capitol Ave 
Tulsa 3—224 Wright Bidg. + Boston 27—426 First St 
Cleveland 14—616 St. Clair Ave 6722 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


ID\ JEST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 
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COMMEMORATING 50 YEARS’ SERVICE with the Pan American Refining Corp., Llewellyn 
D. Griffith (right) is presented with congratulatory resolutions passed by the board of 
directors. With Mr. Griffith are members of the corporation’s board, left to right, 
Harold R. Snow, vice-president; D. J. Smith, chairman; and L. W. Moore, president. 
Mr. Griffith has been night superintendent of the refinery at Texas City, Tex., since 
1934. He will retire from the company on his 65th birthday, January 24, 1955 


Dwight S. Simmons is the new man- 
ager of the Imperial Oil Ltd.’s manu- 
facturing department, succeeding G. L. 
MacPherson, who was elected to the 
board of directors 
last spring. 

Mr. Simmons 
will be replaced 
as assistant gen- 
eral manager of 
manufacturing in 
charge of refinery 
planning and en- 
gineering by J. A. 
Cogan. 

Mr. Simmons, 

Mr. Simmons a graduate of 

Queen’s Univer- 
sity, joined Imperial Oil in 1932. Dur- 
ing World War II he was on loan to 
the St. Clair Processing Corp. In 1950, 
once again with Imperial, he became 
manager of the engineering and de- 
velopment division of the manufac- 
turing department. He served for a 
year as general superintendent of the 
Montreal East refinery, and for the 
past two years has been an assistant 
general manager of the department. 

For the past seven years Mr. Cogan 
has been manager of the coordination 
and economics department of Stand- 
ard Oil Co. (N. J.). He is a graduate of 
Colorado College and Massachusetts 
Institute of Technology. He joined Jer- 
sey Standard in 1934, after spending 
two years with the Standard Oil Co. 
of Louisiana. 





Hamilton P. Caldwell, Jr., formerly 
assistant superintendent of Socony- 


Vacuum Oil Co.’s East Providence, 
R. L., refinery, is now manager of the 
refinery, replacing Henry A. Rickett, 
who is serving as a consultant at the 
plant until his retirement at the end 
of the year. 

Mr. Caldwell joined General Petro- 
leum Corp., Socony-Vacuum’s west 
coast affiliate, in 1934, following his 
graduation from Purdue University. 
After 1936 he was in the company’s 
research and development department 
at Paulsboro, N. J., where he became 
supervisor of the refining section of 
the process division. He became as- 
sistant superintendent at East Provi- 
dence in 1953. 

Mr. Rickett has given more than 40 
year’s service to the company. A grad- 
uate of Worcester Polytechnic Insti- 
tute, his first job in 1914, was as a 
research chemist with the old Stand- 
ard Oil Co. of New York. In 1918 
he became assistant superintendent of 
the grease and compounding works in 
Brooklyn, N. Y., and in 1919 was 
transferred to the East Providence re- 
finery and placed in charge of the 
laboratory. He became assistant super- 
intendent of the refinery in 1932 and 
superintendent in 1947. 

Frank V. Williams has been pro- 
moted from assistant superintendent 
to superintendent of the Olean, N. Y.., 
refinery, assuming the post formerly 
held by Walter E. Wanner, who has re- 
tired after 38 years at the refinery. 

Mr. Williams is a 1933 graduate of 
the Drexel Institute of Technology, 
where he took his B.S. in mechanical 
engineering. After working on a num- 
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ber of processing units at the Pauls- 
boro, N. J., refinery during the years 
1935-40, he was made the night su- 
perintendent there. He was transferred 
to Olean as assistant superintendent in 
1945. 

Mr. Wanner was graduated from 
Cornell University in 1913 and joined 
the Olean refinery as assistant to the 
chief engineer in 1916. He continued 
in this post until 1929, when he be- 
came chief engineer, A year later he 
was appointed assistant superintendent 
of the refinery, and in 1945 superin- 
tendent. 


Dr. G. S. Schaffel has been ap- 
pointed manager of research for Brea 
Chemicals, Inc., a subsidiary of the 
Union Oil Co. of California. He was 
formerly with 
General Tire and 
Rubber Co., where 
he was active in 
chemical research 
and _— production 
work. 

Dr. Schaffel 
received his Ph.D. 
from the Carne- 
gie Institute of 
Technology in 
1942 and accept- 
ed a_ post-docto- 
rate fellowship in fundamental re- 
search at Westinghouse Research Lab- 
oratories. There he remained until 
1946, when he accepted a position 
with General Tire and Rubber Co. 





Dr. Schaffel 


L. R. Goldsmith has been promoted 
to manager of manufacturing of Shell 
Oil Co., replacing A. H. Calderwood, 
who will shortly undertake a European 
assignment for the company and retire 
at the end of the year. Mr. Gold- 
smith’s post of manager of the tech- 
nological department has been as- 
sumed by J. E. Marsland, who was 
moved up from assistant manager. 

Mr. Goldsmith received his B.S. 
degree in petroleum engineering from 
the University of California at Berke- 
ley and joined Shell in 1932 at Mar- 
tinez, Calif. He was with PAW at 
Washington for two years during 
World War II, and in 1946 became 
superintendent of the Shell refinery at 
Wilmington, Calif. Mr. Goldsmith was 
appointed to the staff of the economic 
development department in New York 
in 1949 and was given the manager- 
ship of the technological department 
in 1951. 

Mr. Marsland holds a B.S. degree 
in chemistry from the California In- 
stitute of Technology and an M.S. 
from the Massachusetts Institute of 
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For lops in Pipe Wrench, 
Porounanee... 


this Housing ever 
Breaks or Distorts we 
will replace it Free 


.. with the guaranteed 
trouble-free housing! 


Only the Rit@aip has a world-wide rep as the finest pipe wrench 
made. Only Rif has earned and maintains this rep by building 
toughness and smart performance into these overwhelmingly popu- 
lar wrenches, checking them part by part and hard work testing every 
last one before shipment. When you buy a RIBIb, you know the 
housing won’t break, the jaws won’t slip or lock, the adjusting nut 
spins easily to all sizes, 6’’ to 60’’. Always most for your money— 
ask your Supply House. 


Have you tried the new RIGAID Spud Wrench? 


Deep narrow jaws for close work— 
break-proof housing — famous 
RIGaID jaw suspension — com- 
fort-grip I-beam handle. Ask your 
Supply House. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U. S. A. 
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Work-Saver Pipe Te ols 
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Technology. His first post with Shell 
was at Martinez in 1933. He became 
chief technologist at Wilmington in 
1945 and was transferred to New York 
in 1948 as senior technologist. His ap- 
pointment as assistant manager of the 
technological department came in 
1949. 


Paul E. Hurley has been appointed 
manager of Shell Oil Co.’s Houston, 
Texas, refinery, replacing M. P. L. 
Love, soon to begin a special assign- 
ment for the company abroad. 

Mr. Hurley transfers to his new as- 
signment from the Norco, La., refin- 
ery, where he was manager after 1945. 
His employment with the company ex- 
tends over 34 years, from the time 
he started work as a gager at the 
Wood River, Ill., refinery in 1920. 
After a series of promotions he be- 
came superintendent at Norco in 1938, 
then acting superintendent of the 
Houston refinery from 1942 until the 
time he returned to Norco as man- 
ager. 

Roy W. Faulk, superintendent at 
Norco for the last year and a half, 
has taken the manager’s post vacated 
by Mr. Hurley. Mr. Faulk was man- 
ager of the manufacturing department 
of Shell Oil Co. of Canada before he 
became superintendent at Norco. 


Morris R. Morrow has been pro- 
moted to research specialist in Hum- 
ble Oil & Refining Co.’s research and 
development division, Baytown, Texas. 
Mr. Morrow received his B.S. and 
M.S. degrees in chemical engineering 
from the University of Texas in 1939 
and 1940. He joined Humble at that 
time and has worked largely with avia- 
tion and motor fuels and certain spe- 
cialty solvents and naphthas. 

J. D. Booker has been given the 
title of technical specialist in the tech- 
nical service division at Baytown. Mr. 
Booker took his B.S. degree in chemi- 
cal engineering at the University of 
Texas in 1941 and joined Humble the 
same year. As a technical specialist 
his work will be primarily in the fields 
of process design and follow-up analy 
sis of new installations in the refinery 


Gerald Fisher has been named pol- 
lution control coordinator for the Gen- 
eral Petroleum Corp. He has been 
with the company over 30 years and 
since 1944 as manager of the lubri- 
cants and process products depart- 
ment. Mr. Fisher is a graduate of the 
University of Oklahoma. 


G. M. Cook has been appointed as- 
sistant to the president of Oronite 
Chemical Co., a marketing subsidiary 
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of Standard Oil Co. of California. Mr. 
Cook came to Oronite from the Cali- 
fornia Research Corp., where he was 
senior research chemist. 


T. H. Paulsen, formerly assistant to 
the vice-president in charge of manu- 
facturing and cost estimation, Sinclair 
Chemicals, Inc., has been promoted 
to chief process engineer of the com- 
pany. 

A 1947 graduate of Michigan State 
College, he was employed soon after- 
ward in the process design division of 
Sinclair Research Laboratories, Chi- 
cago, Ill. In 1951 he became assistant 
to the vice-president of the labora- 
tories, in New York. He joined Sin- 
clair Chemicals, Inc., in 1953. 


E. Clarence Oden has resigned as 
chief process engineer of the Cities 
Service Ref. 1ing Corp. and opened a 
consulting o,fice in Lake Charles, La. 

Mr. Oden holds a B.S. from the 
University oi Alabama and a Master’s 
from the Polytechnic Institute of 
Brooklyn. He has done graduate work 
at Cornell and the University of Mich- 
igan. Before joining Cities Service he 
worked with United Color & Pigment 
Co., U. S. Rubber Co., and Mathie- 
son’s Magnesium Plant, in each case 
as a chemical engineer. 

He began with Cities Service in 
1944, first as a senior process engi- 
neer, then assistant chief process engi- 
neer. From 1948 until his retirement 
he was the company’s chief process 
engineer. 


H. F. Tomfohrde, Jr., has been pro- 
moted by Tide Water Associated Oil 
Co. to secretary of the eastern division 
operating committee and assistant to 
the vice-president and chairman of the 
committee. 

He began with the company in 
1929 as a development engineer at 
the Bayonne, N. J., refinery, trans- 
ferred in 1936 to the New York of- 
fice and the manufacturing depart- 
ment, and was named assistant to the 
vice-president of the department in 
1950, the post he held at the time of 
his latest assignment. 


Sherman S. Shaffer, staff associate 
in the refining department of Humble 
Oil & Refining Co., Baytown, Texas, 
has been awarded an honorary doc- 
torate of science degree by Cornell 
College, lowa, where he received his 
B.S. and M.S. degrees in 1922 and 
1923. He holds another doctorate, 
from the University of California, 
which he earned in 1926 for his work 
in physical chemistry. 

Dr. Shaffer has been with Humble 
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since 1926 and has worked as fore- 
man of what was once called the de- 
velopment department, and as head of 
the experimental and ‘testing division. 
The latter post he held until 1952, 
when he took up his present assign- 
ment in the technical and research di- 
vision of the refining department. 


An Award of Merit for his many 
contributions to the American Society 
for Testing Materials has been given 
to Stewart S. Kurtz, Jr., manager of the 
analytical division 
of the research 
and development 
department, Sun 
Oil Co., Phila- 
delphia. 

Since 1942 he 
has engaged in 
technical work 
for ASTM as a 
member of a 
number of its 
committees: D-1 
(paint and var- 
nish), D-2 (petroleum products), D-11 
(synthetic rubber), and D-16 (aro- 
matic solvents). 

From 1942 until February of 1954 
Mr. Kurtz served as chairman of the 
Committee D-2 research division IV. 
This body he organized under condi- 
tions of wartime urgency to develop 
a standard test method to determine 
the aromatic content of military fuels, 
when it was discovered that higher 
aromatic fuels could not be used suc- 
cessfully in planes equipped with self- 
sealing gasoline tanks. Within six 
months the problem was solved, the 
solution Owing much to the work of 
Mr. Kurtz’s group. 

Mr. Kurz was graduated from Har- 
vard with an A.B. degree in 1921 and 
an M.A. in 1922. 

He worked as a research chemist 
with Goodyear Tire and Rubber Co. 
from 1924 to 1928, and from the 
latter year until 1935 held a similar 
position with the Atlantic Refining Co 
In 1935 he joined Sun Oil Co., first 
as manager of the chemical section of 
the newly organized development di- 
vision at Marcus Hook, then, in 1942, 
aS manager of Sun’s Norwood labo- 
ratory. He assumed his present posi- 
tion in 1953. 


Kenneth G. Mackenzie has been 
elected an honorary member of the 
American Society for Testing Mate- 
rials. Mr. Mackenzie retired from The 
Texas Co. March | after 43 years with 
the company. 

He has been a member of ASTM 
for more than 42 years, serving during 
that time as its president and in re- 
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Anew electronically-controlled manipulator 
has been developed by engineers at 
Argonne National Laboratory to permit 
scientists to handle “hot” radioactive ma 
terials at a distance of several hundred 
feet or from behind sealed barriers. The 
new unit, which uses electrical signals 
reproduces the same seven basic motions 
involved in grasping, lifting, moving and 
turning objec ts, 
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STORAGE vesses 
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BAG FEEDER 


CATALYST TRACK HOPPER 
AND BULK FEEDER 





Replacing a conventional mechanical batch 
system of handling catalyst, Kaiser Engi 
neers developed a continuous air stream 
bulk handling method. Operating costs 
were reduced by this unique system which 
moves catalyst at 744 tons per hour with 
an attrition loss of less than the 2% 
maximum guaranteed, 


= — 


Modern Physics for the 
Engineer, edited by Louis 
N. Ride nour, is a collec- 
tion of lectures given by 
a group of distinguished 
physicists and others at 
the University of California, Los Angeles 
The aim of the book is to give engineers 
a brief account of some of the most 
interesting developments in this funda 
mental physical science. Published by 


McGraw-Hill. 
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Kaiser Engineers has approximately 600 





professional engineers, technical experts 
and staff ready to tackle your proble min 
design, engineering or construction. Call 
Kaiser Engineers Division of 
Henry J. Kaiser Company, Kaiser Build 
ing, Oakland 12, California. 


or write 
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PROBLEM | 


To produce hydrogen essentially | 
free of carbon monoxide which | 
has a deleterious effect on product 
quality and plant capacity for 
edible oil producers. 





SOLUTION 


GIRDLER developed a highly active 
durable catalyst, G-12, for removal 
of carbon monoxide from the 
hydrogen. Cost of hydrogen pro- 
duction was reduced and carbon 
monoxide content was cut 95% 
resulting in: 


Hydrogen with 
less than 5ppm of 
carbon monoxide 


Take advantage of the experience 
of Girdler in solving your catalyst 
problems! 


FOR 


WRITE... 


“the 
GIRDLER 
Company. 


A DIVISION OF 
NATIONAL CYLINDER GAS COMPANY 


Gas Processes Division 
LOUISVILLE 1, KENTUCKY 
NEW YORK * TULSA * SAN FRANCISCO 
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sponsible 
mittees. 
Following his retirement, Mr. 
Mackenzie opened a consulting serv- 
ice, which he operates from offices in 
Westport, Conn., and Chicago. 


positions On many com- 


Dr. Thomas W. Mastin has been 
promoted from assistant director to 
director of research and development 
of the Lubrizol Corp., Cleveland. 

He was gradu- 
ated from Wa- 
bash College, In- 
diana, in 1938 
with a B.S. degree 
inchemistry. 
Later he received 
both his M.A. 
and Ph.D. de- 
grees in chem- 
istry from the 
University of Illi- 
nois. He joined 
the Lubrizol 
Corp. in 1942 as a research chemist 
and was promoted the following year 
to director of the chemical research 
laboratory. 

Dr. Mastin has been active in the 
American Chemical Society for 20 
years, and was chairman of that 
group’s petroleum section for several 
years. 


Dr. Mastin 


An advisory board to recommend 
recipients of grants for research in the 
petroleum field has been appointed by 
the American Chemical Society with 
Dr. Cary R. Wagner, a consultant with 
Phillips Petroleum Co., as chairman. 
The grants being distributed are part 
of the petroleum research fund set up 
by the society some years ago. 

Requests for grants-in-aid should 
be in the form of a written proposal 
describing the work to be done, the 
qualifications of the investigator for 
such research, the facilities available, 
the extent to which teaching and train- 
ing of students may be advanced by 
the study, and the amount of money 
desired. 

All proposals should be sent in 
triplicate to the board at the American 
Chemical Society, 1155 Sixteenth St., 
N.W., Washington 6, D.C. The board’s 
policy stipulates further that the work 
must be done in a nonprofit institu- 
tion, either in the U. S. or abroad, and 
all patents resulting from such work 
must be immediately dedicated to the 
public on a royalty-free basis. 


Dr. R. K. Stratford, scientific advi- 
sor to Imperial Oil Ltd., has been 
awarded the 1954 medal of the Chem- 
ical Institute of Canada. The medal is 
given annually for outstanding con- 


tribution to Canadian chemistry and 
chemical engineering. 

Dr. Stratford was active in research 
that resulted in the use of phenol as a 
selective solvent for extracting lubri- 
cating oil. He was also a pioneer in 
research on suspensoid catalytic crack- 
ing, and a modification of his process 
produced the butylenes needed for the 
production of synthetic rubber at the 
Sarnia, Ontario, refinery. He has also 
made significant contributions to re- 
search on asphalts for road construc- 
tion, greases, and other processes of 
vital importance to the petroleum in- 
dustry. 

Dr. Stratford is connected with the 
Sarnia refinery and is president of the 
Research Council of Ontario. In ad- 
dition, he is Canada’s representative 
on the permanent council of the World 
Petroleum Congress. 


A. C. Lyles, senior gas engineer, 
General Petroleum Corp., is the new 
president of the California Natural 
Gasoline Association. He officially 
took office at the annual meeting of 
the association held in Los Angeles. 

Mr. Lyles served as vice-president 
of the group since 1953 and has been 
a member beginning in 1927. He was 
a member of the editorial committee 
and of the technical committee, the 
latter for 12 years, two of them as the 
committee’s chairman. He was on the 
board of directors for five years prior 
to becoming vice-president. Mr. Lyles 
is a graduate of Colorado College and 
Cornell University. 


Charles H. Goss, manager of the 
Franklin Refinery, a division of L. 
Sonneborn Sons, Inc., will retire at the 
end of this year. He will be replaced 
on February 1, 1955, by Leslie C. 
Borell, who has been working as the 
refinery’s technical director. 

Mr. Goss started at the refinery as 
assistant superintendent of the Foco 
Oil Co. and remained with it after L. 
Sonneborn Sons took over in 1924. 
Since that time he has served succes- 
sively as superintendent and manager. 
After his retirement he will continue 
as an advisor to management at the 
refinery. 

Mr. Borell is a graduate of Grove 
City College, where he was given a B.S. 
in chemical engineering, and the Uni- 
versity of Pittsburgh, which awarded 
him an M.S. degree. He started with 
L. Sonneborn Sons in 1932, his first 
assignment being at the Daugherty 
refinery, Petrolia, Pa. Later the same 
year he transferred to the Franklin 
refinery, where he served first as a 
chemist and more recently as technical 
director. 
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THREE WAYS 
THE NORDSTROM LUBRICANT WORKS 


Nordstrom valves stay tight. 


rfuer 


Nordstrom valves operate quickly. 


Nordstrom valves operate easily 


ell-Nordstrom. 
The originator of 


nufacturer, Rockwell 


e for Rockwell-Nordstrom ex- 
valves. Rockwell 
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POTAS — ——e . re PHOSPHORUS 
i ™ rT ; (Phosphates and Fertilizer) 
ROCK CRYSTAL SALT 
(Brine) 


HOW TO END 


Slurries and entrained solids eat the heart 
right out of many types of valves—and incidentally eat 


up process industry profits at the same time. 


3 The point is that all solids are essentially abrasive, gritty, erosive. 
ASSIUM DICHROMATE " 
(Oxidizing Agent) 


They tend to pit ordinary valve seats, or 


channel leakage paths, and replacement costs mount. 


BAUXITE But not necessarily. Rockwell-Nordstrom valves have 
(Aluminum) 


been proven 


to outlast other valves in many difficult services, like those shown here. 


The reason is this: there’s no exposed seat to wear away; instead 


there’s a pressure seal of lubricant, and the essential points of 


closure are out of the path of flow. There are no valve body pockets to 


catch sediment either—just smooth, straight-through flow. 
And for almost any service, there’s a correct and tested genuine 
Rockwell-Nordstrom lubricant. Get the facts from 


Rockwell Manufa furing Company, Pitt h gh 8, Pa. 
I 


SULPHUR 


FERRIC OXIDE 
(Paints) 
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GAS BURNERS FOR EIGHT RADIANT HEAT furnaces at Gulf Oil’s Port Arthur, Texas, 

ethylene plant are shown here being loaded at the Selas Corp. of America’s factory in 

Philadelphia, where they were manufactured. The shipment of 800 burners is said to 

be the largest of its kind ever made. The Gulf Oil installation will produce an estimated 

seven billion cubic feet of ethylene annually, which will make it the world’s largest 
ethylene plant 


CB&l to Make Clad Steel 


A new, erosion-resistant clad steel 
will be turned out by Chicago Bridge 
and Iron Co. in facilities now under 
construction at its Birmingham, Ala., 
plant. To be known as “Hortonclad,” 
the material will be composed of steel 
and an undisclosed alloy, which will 
be combined by a process developed 
in the company’s laboratories. 

The building currently being con- 
structed is 135x350 ft. and will house 
equipment capable of handling plates 
120 inches wide by 30 feet long. The 
company’s expansion program has 
added, in recent months, a 116x400-ft. 
extension to the structural shop, a new 
100x280-ft. erection warehouse, and a 
50x52-ft. shop office and medical de- 
partment. 


Three New Kellogg VPs 


M. Joseph Carnesale has been elect- 
ed vice-president of the Canadian 
Kellogg Co., Ltd., Toronto, a sub- 
sidiary of the M. W. Kellogg Co. He 
is responsible in his new post for the 
sales of petrochemical plants and oil 
refineries. A graduate of New York 
University in chemical engineering, 
Mr. Carnesale was associated with the 
petroleum refining industry for 13 
years before joining M. W. Kellogg 
Co. in 1944. 


Another newly elected vice-presi- 
dent of the Canadian company is 
Donald W. Champlin, who is also 
vice-president of the M. W. Kellogg 
Co. 

James A. Petrie, Jr., manager of 
the Kellogg International Corp.’s Lon- 
don office for three years, has been 
elected a vice-president and re-elected 
a director of the corporation. The cor- 
poration is an M. W. Kellogg Co. sub- 
sidiary. Mr. Petrie joined the parent 
company in 1936. Frank E. Johnson, 
Jr., has succeeded Mr. Petrie as man- 
ager of the London office. 


Girdler Adds to Catalyst Plant 

Late 1954 or early 1955 will see the 
completion of an addition to the Gird- 
ler Co.’s Louisville, Ky., catalyst plant 
and the consolidation of the company’s 
catalyst manufacturing activities at this 
location. The additional unit is adja- 
cent to the activated carbon facility 
the company constructed in 1952. 

The Girdler Co. produces catalysts 
for hydrocarbon reforming, carbon 
monoxide conversion, hydrogenation, 
desulfurization and oxygen removal, 
in addition to catalysts for special pro- 
cesses made at the customers specifi- 
cations. The company is a division of 
the National Cylinder Gas Co., of 
Chicago 
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C-B Promotes Three Engineers 


W. R. Crooks has been promoted to 
chief engineer of the development di- 
vision, one of the Cooper-Bessemer 
Corp.'s three new primary engineering 
divisions formed in a recent company 
reorganization. Mr. Crooks held vari- 
ous engineering positions with Fair- 
banks-Morse Co. from 1923 until he 
joined Cooper-Bessemer in 1936. He 
is a graduate of the University of Mis- 
souri. 

Chief engineer of the product divi- 
sion, the second new unit, is Dennis 
L. Gallogly, who began with the com- 
pany 25 years ago. He was appointed 
supervisor of the Grove City, Pa., test 
floor in 1934. In 1940 he was made 
service manager for the company. Mr. 
Gallogly is a graduate of Ohio State 
University. 

The technical division has T. O. 
Kuivinen as chief engineer. He was 
awarded a bachelor of mechanical en- 
gineering degree from Ohio State Uni- 
versity in 1929, receiving his M.E. in 
1937. He started with Cooper-Besse- 
mer in 1929 and has held various en- 
gineering positions with the company. 

The new organization plan is head- 
ed by R. L. Boyer, vice-president and 
chief engineer of the company. Coor- 
dination of the efforts of the three di- 
visions is the job of E. Frederick, exec- 
utive engineer. 


Paint Consultants Organized 

Protective Coating Engineering and 
Inspection Service, a newly organized 
firm, has opened headquarters in 
Houston, Texas, at 4101 San Jacinto 
St., phone number LYnchburg 1974. 

Head of the company is Warren D. 
Palmer, for the past 12 years asso- 
ciated with Monsanto Chemical Co. at 
Texas City, and the last six years on 
specific duties as inspector and protec- 
tive coating engineer in the corrosion 
and engineering section. 

The company will offer complete 
engineering and technical consulting 
for problems in protective coatings. 
It will not sell coatings nor provide 
painting contract work. The region to 
be covered will comprise the entire 
Gulf Coast from New Orleans, La., 
to Brownsville, Texas. 


Rucker Starts Building Program 


An expansion program involving the 
construction of a new warehouse and 
plant building was initiated recently by 
the Rucker Co., manufacturer and dis- 
tributor of the Rucker automatic drum- 
filler used in the petroleum industry. 
The firm also designs, engineers and 
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Tf col yeririonr 


This new chassis Dynamometer is typical of 
the advanced research we e mploy to develop 
superiér Oronite additives. The research and 
testing facilities behind Oronite additives are 
the most advanced in the nation. 

With years-ahead research, it is possible that 
Oronite additives could provide your finished 
oil with the e ompe titive advant ages you nee “d 
to win and hold a market. Oronite will tailor- 
make additives to your base oils — meeting 
your price and performance specifications. 

Why not see what Oronite additives can 
offer vou? Phone or write the Oronite office 
nearest vou. An additive specialist will con- 
tact you on request. 


Low temperature 
performance evaluation 
seen from inside new 
all-weather chassis 
Dynamometer test cell. 


~ 





With Oronite Additives 
you can formulate oils to 
meet the new A.PLService 
Classifications and can 
meet specifications for 2- 
104-B, MIL-0-2104, Supple- 


ment I and Series 2 oils 


OTHER ORONITE PRODUCTS 
Gas Odorants 
Polybutenes 
Phenol 


Dispersant FO 
(Furnace Oil Inhibitor) 


Wetting Agents 










ORONITE 
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distributes pneumatic and fluid power 
systems for industrial users in six west- 
ern States. 

An expenditure of $200,000 is ex- 
pected to go into the erection of the 
two-story, modern concrete structure, 
which will contain 21,000 sq. ft. when 
it reaches completion early in Novem- 
ber. The company will be able to con- 
solidate under one roof operations that 
are presently carried out in two sepa- 
rate buildings. 


Finn Joins Wyandotte Chemicals 


Paul A. Finn recently joined the 
industrial sales and service staff of 
Wyandotte Chemicals, a firm that 
makes specialized cleaners for the 
petroleum and metal processing indus- 
tries. For seven years Mr. Finn was 

charge of a chemical laboratory that 
served these industries. Subsequently 
he worked as southwest regional sales 
manager for a chemical research firm 
associated with the industrial cleaning 
industry. 

Mr. Finn has established his head- 
quarters in the Wyandotte Houston 
office and will specialize in mainte- 
mance service for the petroleum 
industry. 

He is a member of the American 
Petroleum Institute, Society of Auto- 
motive Engineers, American Society 
of Mechanical Engineers, and the 
American Electroplaters’ Society. 


Models Firm Opens Affiliate 


Industrial Models, Inc. (Del.), con- 
structors of detailed miniatures of in- 
dustrial facilities, has opened an Euro- 
pean affiliate in The Hague called In- 
dustrial Models, N.V. (Holland). The 
firm will produce models of oil refin- 
eries and chemical plants for the Euro- 
pean and American markets. Manag- 
ing director is David A. Parvis. 


Rockwell Engineers Get Key Posts 


Howard J. Evans, until recently 
chief engineer of Rockwell Manufac- 
turing Co.’s Equitable Meter Division, 
and H. A. Altorfer, who held the 
Same post in the company’s Nord- 
strom Valve Division, have been pro- 
moted to key jobs in two new central 
research and development departments 
created recently by Rockwell. 

Mr. Evans has been made chief 
engineer and manager of the central 
gas products’ research and develop- 
ment department, and Mr. Altorfer 
has become chief engineer and man- 
ager of the central valve research and 
development department. Both men 
have their headquarters in Pittsburgh, 
where Rockwell has its main office. 
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Mr. Evans joined Rockwell in 1935, 
after receiving his master’s degree from 
the University of Oklahoma in 1934 
His first position was as an engineer 
in the Pittsburgh plant. In 1948 he 
was transferred to the DuBois, Pa., 
plant for three years as chief engineer, 
returning to Pittsburgh in the same 
capacity in 1951. 

Mr. Altorfer, who graduated with 
highest honors from Winterthur Insti- 
tute of Technology in Switzerland, 
spent two years designing machine 
tools for the Escher-Wyss Co. of 
Zurich, Switzerland. 

From 1933 to 1941 he was with the 
Terry Steam Turbine Co., Hartford, 
Conn., and from 1941 to 1949 he was 
gas turbine design supervisor for Allis 
Chalmers Manufacturing Co. Rock- 
well employed him in 1949 as chief 
engineer of Nordstrom Valve Div 


C&C Markets New Chemicals 


Two new chemicals, N-butyl and 
N-2-ethylhexyl aniline, are now being 
distributed in drum quantities by Car- 
bide and Carbon Chemicals, a division 
of Union Carbide and Carbon Corp 
The new products are said to have 
several advantages over aniline and 
N-alkyl anilines, such as 
lower water solubilities, higher boiling 
points, lower vapor pressures, lower 
higher 
oil or hydrocarbons. 

Among the applications predicted 
for the compounds are with processes 


the lowe! 


toxicities, and solubilities in 


requiring N-alkyl anilines in the pro 
duction of dyes and pigments, surface- 
active agents, flotation reagents, ex 
plosives and propellent stabilizers, gum 
and corrosion inhibitors, oil and gas 
oline chemicals, 
resins and plastics, and varnishes and 


additives, rubber 


coatings 


An introductory price for drum 
quantities of these chemicals has been 
set at 75¢ per pound, f.o.b. South 


Charleston, W. Va 


Personnel Changes 
Consolidated Engineering Corp. 

James R. Bradburn to president ot the 
ElectroData Corp., Consolidated affil- 
iate, replacing Philip S. Fogg, who re- 
mains chairman of the board; Joseph 
E. Jenkins to manager of the Washing- 
ton district office of CEC Instruments, 
Inc., a Consolidated subsidiary 


Davison Chemical Co.—Page Ed- 
munds to general sales manager of the 
petroleum catalyst department, suc 
ceeding Charles W. Saacke, who has 
resigned to become president of Com- 
monwealth Oil Refining Co. of Puerto 


Rico 
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SHAFT DRIVE POWER 
in LIGHT 
el Uli fat: b 


TOTAL 
OPERATING COST 


3/g¢ per MILE 


e EXTRA power 
e EXTRA capacity 
e EXTRA Economy 
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TRUCKSTER 








Slash inner plant 
handling and delivery costs as 
have hundreds of other plants. Put 
Cushman 780 TRUCKSTERS on 
your jobs—NEW this year with 
SHAFT DRIVE. Complete with 3 
speeds forward, one reverse. Get the 
EXTRA power advantages of big 
vehicle shaft drive—plus quick, easy 
handling AND low operating cost 
less than a penny a mile. With capacity 
up to 500 pounds, TRUCKSTER can 
speed up tae so of handling jobs 
for you! 








@ Write for FREE illustrated booklet 


@ See Your Nearest Cushman Dealer 
for FREE demonstration 


SOLD and SERVICED NATIONALLY 
CUSHMAN MOTOR WORKS, INC. 


966 No. 21st St. 
Lincoln, Nebraska 





.. a revolutionary 


Yew HINGED PIPE CUTTER 














You can cut off 8" pipe, TT 2 


bess thau 5 minutes 


send for free literature on these amazing cutters for 
standard steel and cast iron pipe from 2/2” to 12”. 


REED MANUFACTURING CO. 
ERIE, PA. 


Without obligation, please send me descriptive literature 
on your new hinged pipe cutters 


MAIL THIS 


COUPON ee 
TODAY Seay 


City State 
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YOU CAN STILL GET YOUR COPIES 
OF THESE POPULAR REPRINTS 


“REFINERY INSTRUMENTS—WHAT MAKES THEM TICK?” 


A series of 8 articles by Cornelius E. Shannahan, instrument 
engineer with M. W. Kellogg Co., dealing with the four 
basic refinery instruments (pressure, temperature, flow, 
level), plus sections on controllers, control valves and 
pneumatic transmission—40 pages, 84 x 111%, paper 
bound (1951-2) 


“VAPORIZATION EQUILIBRIUM CONSTANTS AND 
COEFFICIENT CHARTS” 


41 working-scale charts (21 equilibrium constant charts for 
the hydrocarbons from methane to 700°F. boiling point, and 
20 activity coefficient charts), plus a description of how to 
use them—48 pages, 82 x 11, paper bound (1949) 


$1.00 
ACTIVITY 


$1.50 


“SHORT-CUT PROCESS DESIGN METHODS FOR HIGHER 


PROPANE RECOVERY” 


A series of 8 articles by Alan S. Glendening and Charles F 
Sanderson, covering rich oil de-ethanizers, absorber refriger- 
ation, multi-stage distillation and gas fractionation—40 
pages, 84 x 1114, paper bound (1949) 


$1.00 


SEND YOUR ORDERS TO READER'S SERVICE DEPARTMENT IN CARE OF: 


All prices are postpaid 
New York City residents 


PETROLEUM 


,~ 





add 3 City Sales Tax 


PROCESSING 


330 West 42nd Street, New York 36, N. Y. 
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CHIEF ENGINEER 
and 


MAINTENANCE SUPERINTENDENT 


Resourceful man wanted wth at least seven (7) years experience in 
petroleum refinery maintenance and engineering department, two (2) 
years of which should be in areas with fairly severe winter conditions. 
Supervisory experience necessary as well as knowledge of catalytic crack- 
ing and coking plant operations. M. E. Degree or equivalent required. 
Salary commensurate with ability. Reply by letter giving complete 


resume of personal and work history. 


GREAT NORTHERN OIL COMPANY 


P. O. Box 3596 


St. Paul, Minn. 











~ 
STANDARDS 


ENGINEER 


An Investment! 
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Roots-Connersville Blower Division 
—Franklin P. Bogardus, from district 
manager of the firm’s Cleveland, Ohio, 
office to district manager at the Chi- 
cago office; Richard L. Tannehill to 
the Cleveland office in replacement of 
Mr. Bogardus. The company is a di- 
vision of Dresser Industries, Inc. 


Orbit Valve Co.—Ralph G. Soape, 
sales representative, from Corpus 
Christi, Texas, office to Houston of- 
fice; Howard M. Johnson replaces Mr. 
Soape at Corpus Christi; James M. 
Pitts to the North Dakota and Mon- 
tana territory as sales representative. 


Gates Engineering Co.—Joseph M. 
Hoopes to sales manager of the dis- 
trict which includes Delaware, Mary- 
land, New Jersey, New York, and 
Pennsylvania; Edward Wroth to sales 
manager of Ohio, Indiana, Kentucky, 
and Michigan territory. 


Blaw - Knox Co.— Alexander E. 
Walker, board chairman and director 
of National Supply Co., has been 
elected a director of the company. 


Struthers Wells Corp.—Fred W. 
Emhardt to chief engineer from as- 
sistant manager of the process equip- 
ment department. 


Bellco Industrial Engineering Co.— 
Harry B. Catlow, from Republic Sup- 
ply Co. to executive vice-president of 
Bellco. 


Babcock & Wilcox—Ralph K. Behr 
to manager of the Boston district office 
of the boiler division, replacing H. K. 
Dean, who is retiring after 31 years 
of service with the company. 


Honeywell-Brown Ltd.—Edward C. 
Vorlander to manager director, with 
headquarters in London, of this British 
subsidiary of the Minneapolis-Honey- 
well Regulator Co. 


Bonney Forge & Tool Works — 
Robert Bader to sales engineer at 
Houston, Texas, for the welding fit- 
tings division. 


W. H. & L. D. Betz—Bernard F. 
Shema to chief microbiologist of this 
firm of industrial water conditioning 
consultants. 








Major Oil Company has excellent opportunity 
for a graduate engineer to head a new sec 
tion of the Engineering and Construction 
Department's Engineering Research Division, 
engaged in developing and maintaining ma- 
terial and equipment standards and specifi 
company-wide application. If 
you hove hod extensive experience in stand- 
ardization work in petroleum or other inte- 
grated process industry, and are now earning 
about $10,000, send resume in confidence to 
Mr 


cations 


H. M. Overley, P. O. Box 7258, Phila- 
delphia |, Pa 


prompt and satisfactory results. 


ment. TODAY. 


Address Classified 
Advertising Division 


PETROLEUM PROCESSING 








Productive advertising is an INVESTMENT 
rather than an EXPENDITURE. "'Classi- 


fied" advertisers almost invariably report 


BE CONVINCED—send us your advertise- 


a 330 W 42nd St., New York 36, N. Y. 


National Foam System, Inc.—L. 
John May to plant manager, from the 
general chemical division of Allied 
Chemical & Dye Corp., Claymont, 
Del. 


Joy Manufacturing Co.—John Law- 
rence to executive vice-president, from 
vice-president of manufacturing and 
engineering. 
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Black, Sivalls & Bryson, Inc.—La- 
velle E. “Buck” Jones to Casper, Wyo., 
district sales manager; Harrell Bruner, 
from Salem, Ill., replaces Mr. Jones at 
Alice, Texas. 

Midvale Co. 
director of 


Howard H. Casey to 
engineering, from general 
sales manager 


Girdler Co.—Dr. J. E. Taylor, em- 
ployed by the company from 1942 to 
1945, has rejoined the gas process di- 
vision for work in the development 
and application of new catalysts. 


Rockwell Mfg. Co.—Jack H. Wal- 
ters, from Houston district sales man- 
ager of Meter and Valve Division to 
gas products manager for the entire 
division, with headquarters in Pitts- 
burgh; Thomas I. Stacy, sales engineer 
to manager of the Houston district. 


Foxboro Co.—R. S. Yahrmarkt, for- 
merly with the Ethyl Corp. of Baton 
Rouge, La., to Tulsa, 
Okla., office as an industrial engineer. 


Foxboro’s 


Central Scientific Co.—Gordon Ba- 
ker, from manager of the Montreal 
branch of the Canadian subsidiary to 
manager of the Los Angeles branch, 
replacing Richard N. Golbach, 


has been made director of sales. 


who 


Ethyl Corp.—Redgnald D. 
to New York district manager. 


Bushell 


Dresser Industries, Inc.—E. L. De- 
of DeGolyer & MacNaughton, 
to member of the board of di- 


Golver, 
Dallas, 


rectors 


Brown, Blauvelt & Leonard 
tord E. Bailey, formerly with 
Laboratories and the Esso engineering 
department, to chief 


Brad- 

I SSO 
chemical engi- 
nee! 


Henry J. Kaiser Co.—E. T. Larson 
to vice-president, with responsibility 
for engineering activities of Kaiser En- 
. W. ¢ 
with title 
development and 


gineers, a company division; Dr 
Rueckel to 


now 


vice-president, 
manager ol 
Kaiser 


sales, Engineers 


Branches, Distributors 


Pittsburgh Plate Glass Co. has 
moved its Manhattan office 
from 30 Rockefeller Plaza to 579 
Fifth Ave., New York. The new loca 
tion also contains the New York dis- 
trict sales office of the company’s sub 
sidiary, the Columbia-Southern Chem- 
ical Corp 


district 
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must you pay a premium price 
for accurate instrumentation ? 





fielden says, ‘‘no!”’— 


with precise yet sensibly priced 
instruments like this Testor Electronic 
Level Indicator. TELSTOR measures 
continuously —with accuracies to +2% 
—the levels of liquids, viscous fluids, 


powders or granular solids. Remote 


readings can be recorded at distances 





greater than one mile. 











Simplification is the reason for Fielden’s eco- 
nomical instrumentation Testor, for example, 
no floats to stick or leak 


has no moving parts 


no pneumatic or hydraulic piping. Circuitry 





is simplic ity itself and only one vacuum tube 


Fielden FEESTOR Electr 
Level indicator for Accurate 
Contin tevel Measure 


1s employed. Measuring electrode and instru- 


ee ee eee ment are easily installed 

Unless you really need instrumentation of extreme precision (which 
inevitably costs more) get the facts about Fielden. Simplified Fielden 
instrumentation assures all the accuracy you can use—at an extremely 
worthwhile saving in initial cost and maintenance 


DOLLAR FOR DOLLAR—YOUR BEST INSTRUMENT VALUE 


SEND FOR NEW 


INSTRUMENT DATA TODAY. 
AW 2. Kohortshaw Full oui 


CONTROLS COMPANY 2) = 


FIELDEN INSTRUMENT DIVISION — 


Send full details of Fielden simplified ] Tetstor Electroni¢ Level Indi- 


eator | Textor Electronic Level Control tJ Textrotoc Electronic 
Reco “der. 

Name “a 
Title 

Company 

4 ddress _City State 





ig 


, 
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, basic Process Knowledge and com- 
plete Engineering Service made pos- 
sible this Synthetic Ethanol Plant 
for National Petro-Chemicals at 


Lower Plant Investment 


Lower Operating Costs 


On Stream — On Time! 


Tuscola, Ill. 


- Engineering is proud 


of its major contribution to the 


huge, new plant of National Petro- 


Chemicals Corporation From 


Vulcan's basic process knowledge 


augmented by pilot plant studies, a 
process for ethanol synthesis has been 


developed which, at Tuscola, results 


n an installation of minimum invest 


ment and low-cost operation. It was 


vp and ready to function the instant 






SPECIAL FEATURES 


Engineers will be interested in several 
special features of this synthesis plant: 


The largest single piece bonded lecd-lined steel 
tower in the country — possibly the world. 


Two complex special alloy-lined absorbers, 
which — after manufacturing, shipping and 
site erection — tested without a single leak. 


Special corrosion problem licked. Extreme 
corrosion tendencies of sulfuric acid at high 
temperatures overcome by Vulcan design. 


feed material could be brought to it 


Substantial savings effected by use of copper- 
lined steel pressure columns designed and built 
by Vulcan’s Manufacturing Division. 


Over % of the total heat requirement saved by 
* special Vulean-designed recovery system. 


Te ether chemicol and petro-chemical processors — 








© Preliminary evelveti © Develop and pilet plants 
Whether your interest is in a complete job like this or a more - © Project engineering oP 
narrowly defined engineering problem, Vulcan Engineering con @ Process design and engi ing @ Mechanical engineerin 





offer you experienced service in any or all of these areas: ®@ Construction @ Inital operation 


cS 


“Ne VULCAN CoprpEeR & SUPPLY CO., General Offices and Plant, CINCINNAT! 2, OHIO 
NEW YORK BOSTON PHILADELPHIA SAN FRANCISCO 
VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


ptf Ny 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.:; 


VULCAN ENGINEERING DIVISION @ VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION © VULCAN INDUSTRIAL SUPPLY DIVISION 
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Short-Cuts for Pipe System Analysis 


Practical Piping Flexibility—Design and 
Flow, by W. A. Thomas, 8'2x5% in., x+ 
190 pps., 154 illustrations, 72 tables, 31 
charts, loose-leaf ring binder, $25. Published 
in Nov., 1953, by W. A. Thomas, 2742 
Philadelphia Ave., Pittsburgh 16, Pa. 


NGINEERS responsible for the 
analysis of thermal stresses and 
reactions in piping systems should find 
this a welcome book, for it is in large 
part a compendium of ways to make 
their jobs easier. The author’s thesis is 
that for a great many practical situa- 
tions precise calculations made with 
the elastic theory are too much at 
variance with test results and, conse- 
quently, subject to too large an amount 
of individual interpretation to warrant 
the time and effort they require. 

Instead, he writes in the book’s 
preface, “There is needed for the pur- 
pose of uniformity, speed, and safety, 
a reduction of procedures to a simple 
and practical degree of approxima- 
tion for commercial use, in which the 
safety margin is always automatically 
included so that as little as possible is 
left to individual opinion.” 

The short-cuts provided are not 
limited to the problem of thermal 
stresses and reactions in piping sys- 
tems, though, but also include a vari- 
ety of aids in two other sections of the 
book, “Flow of Fluids in Pipes and 
Pumping” and “Miscellaneous Design 
Data.” 

In the first section, “Piping Flexibil- 
ity,” Mr. Thomas presents the graphs 
and charts he has devised for check- 
ing the maximum thermal stress and 
reactions in piping arrangements be- 
tween two anchors. He intends this as 
a check on the results of more detailed 
analysis, though it can serve as the 
major tool for ordinary problems if a 
needed. Re- 
lated to this is an “Analysis Criterion 


very close check is not 


Chart,” to show at a preliminary stage 
whether a piping system needs further 
analysis. If further work is indicated, 
the piping system is then selected from 
a table of key 
efficients obtained from the table are 
used in two master charts to find the 
maximum stress and the reactions. 
In “Flow of Fluids in Pipes and 
Plumbing” there are formulas, charts 
and tables covering the flow of water, 
steam up to critical pressure, and vis- 


shapes, and the co- 


cous liquids. One chart gives steam 
pressure drops, another the velocity 
and most economic pipe size. Viscous 
liquid flow tables occupy 18 pages 
covering pipe sizes from 1 in. to 24 
in. inclusive, with the region of critical 
flow between streamline and turbulent 


flow indicated. A chapter is given to 
the effect of viscosity on pump effi- 
ciency, and a chart provides a way of 
making a quick calculation for vis- 
cosities between 0.5 and 10,000 centi- 
poises. 

Text material on the economical 
size of a pipeline is also in this section, 
and a direct equation with 14 variables 
—including the cost of the pump—is 
developed. A table and chart are given 
as a rapid method of calculation. 

The third major division of the book 
is On miscellaneous design data and in- 
cludes, among many others, the follow- 
ing short-cuts: for calculating thermal 
stress in plates, bars, and cylinders; 
approximating the maximum stress in 
transversely loaded flat plates of reg- 
ular and irregular boundaries; deter- 
mining the stresses in vessels due to 
supports; proportioning pipe flanges; 
and for determining the deflection of 
centrally loaded fixed edge circular 
flat plate when the deflection is larger 
than valid by bending formulas. 

The book’s final section consists of 
a bibliography of source materials on 
piping flexibility. 


New Gas Institute Work on 
Research With Shale Oils 

HE pamphlet “Production of 

High-Btu Oil Gases from Crude 
Shale Oils” is an interim report of an 
investigation conducted by the Insti- 
tute of Gas Technology under the 
sponsorship of the American Gas As- 
sociation. The objectives of the study 
were two: to extend to typical domes- 
tic shale oils the relationships between 
oil properties, cracking conditions and 
product yields found in an earlier in- 
Stitute investigation, and to determine 
to what extent pro- 
duced under typical high-Btu oil gas 
operating conditions can be substituted 
for high-methane natural gas. 

This interim report contains experi- 
mental data obtained in the thermal 
gasification of two typical crude shale 
oils in a 2.5-inch ID externally heated 
laboratory cracking tube. The range of 
cracking conditions used resulted in 


shale oil gases 


the production of gases with heating 
values from 900 to 1500 Btu/SCF. 
Runs were made at atmospheric pres- 
sure, using steam for atomization and 
partial pressure control, at cracking 
temperatures from 1409° to 1550° F., 
and residence times from 2 to 4.5 sec- 
onds. 

The oil gas yields from shale oil were 
found by the investigators to be ap- 
proximately the same as those obtained 
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from petroleum oils of equivalent car- 
bon-hydrogen ratio. Furthermore, it 
was found that shale oil, when scrubbed 
and blended with inerts to the desired 
heating value and specific gravity, 
had equal or greater ability to be sub- 
stituted for high-methane natural gas 
than petroleum oil gases of the same 
heating value. 

The 24-page report contains numer- 
ous graphs showing gasification results 
for crude shale oils and comparing 
these with similar data obtained for 
distillate and residual petroleum oils. 
Other graphs illustrate the effects of 
severity of cracking on Btu recoveries 
in the form of stable product gas, and 
on the yields and composition of gas- 
eous and nongaseous products. Full in- 
formation is given on the problem of 
the substitution of scrubbed shale oil 
gases. 

The report is available from the In- 
stitute of Gas Technology, 17 W. 34th 
St., Technology Center, Chicago 16, 
Ill. Its price is $2.50, 


Book on Tower Packings, 
Design in Revised Edition 


Tower Packines and Packed Tower De- 
sign, Second Edition, by Max Leva, 8x10% 
in., xvii + 214 pps., 115 illustrations, stiff 
cloth binding, $8.50. Published by the United 
States Stoneware Co., Akron 9, Ohio. 

CONSIDERABLY expanded sec- 

ond edition of a work that 
aroused wide interest when it was first 
published in 1951, this volume of- 
ganizes in an attractive presentation 
the fundamental details about packed 
towers and their operation, and covers 
the bulk of data and the basic meth- 
ods used in designing them. 

For those familiar with the first 
edition, the additions to the present 
volume may be summarized briefly: a 
larger amount of technical data of a 
general nature has been included; the 
literature is more compre- 
hensively; there is more material on 
pressure drop, flooding, and hold-up, 
broader 
tower auxiliaries; and the section on 


reviewed 


as well as a discussion of 
distillation has been enlarged 

The author also has taken into ac- 
count recent British 
research in his chapter on data gen- 
eralization, and particularly in_ his 
treatment of liquid-liquid contacting 
A decision was made against includ- 
ing information on cost in this edition, 
despite requests for it, because, in the 
author’s words, “Market prices may 
not remain sufficiently stable in a rela- 
tive sense to permit the laying down 
of generalizations.” 


the findings of 


After a brief chapter on some gen- 
eral considerations, the subject of the 
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mechanics of packed tower operation 
is taken up. The principle types of 
packing are discussed and illustrated, 
and detailed specifications given for 
Raschig rings, Lessing rings (ordinary, 
ceramic and metal), cross-partition 
rings, spiral packing rings, Berl saddle 
packings, and Intalox saddle packings. 
Under auxiliaries there is a discussion 
of distributor plates, redistributors, 
and support plates. 

In the following section a mass of 
experimental data on pressure drop is 
presented in a number of graphs 
showing the drop for single-phase flow 
under different conditions with a vari- 
ety of packing materials. Factors in- 
fluencing pressure drop are examined, 
and correlation tables for gas-liquid 
systems and liquid-liquid systems fol- 
low. The final parts of the chapter 
have discussions of hold-up; loading 
and flooding; internal liquid distribu- 
tion; the question of packed towers 
vs. plate towers; and, in conclusion, 
there is a section with nine illustrative 
problems. 

In the next chapter, 
of Mass Transfer,” 


“Fundamentals 
the author takes up 
methods of design and capacity coeffi- 
cients from the standpoint of the 
tower’s ability to bring about mass 
transfer by way of diffusion. Here he 
considers the driving force, height of 
a transfer unit, methods of evaluating 
the number of transfer units, non-iso- 
thermal absorption, and other topics. 

A chapter on data generalization fol- 
lows in which methods for correlating 
the capacity coefficients for different 
systems are given. Correlations for liq- 
uid-film and gas-film coefficients are 
worked out and demonstrated in illus- 
trative problems. Effect on the capacity 
coefficient of the chemical reaction oc- 
curring during gas-liquid exchange is 
analyzed next, as is the effect of sur- 
face tension on the liquid-film coeffi- 
cient in the succeeding part. 

Capacity coefficient data for some 
common systems are compiled in the 
next chapter, “Absorption Data and 
Packing Performance,” along with a 
discussion of the performance of vari- 
ous packings. 

Che final chapter is an extensive con- 
sideration of distillation as it pertains 
to packed towers. Among the subjects 
raised are Raoult’s Law, 
relative volatility, 
evaluations, 


azeotropes, 
packed column 
HETP correlations, and 
others. Literature citations and a glos- 
sary follow this chapter 

The appendix contains a great deal 
of additional material, including an ex- 
tensive section on tower construction 
that is illustrated with full-page cross- 
sections of towers of different design 
A partial list of the other material 


cludes: ASTM specifications for chem- 
ical-resistant masonry, conversion fac- 
tors, temperature conversion tables, 
and density graphs of aqueous inor- 
ganic salt solutions, bases, and acids. 


Plant Maintenance Volume 
For 1954 Is Published 


Techniques of Plant Maintenance and 
Engineering, 1954; 82x11 in., 291 pp., stiff 
cloth binding, $7.50. Clapp & Poliak Inc., 
341 Madison Ave., New York, N. Y 

HE appearance of this volume 

each year marks the occasion of 
another Plant Maintenance and Engi- 
neering Conference, which was held 
this year concurrently with the Na- 
tional Plant Maintenance and Engi- 
neering Show in Chicago. It contains 
all the papers read at the conference, 
transcripts of the discussion that fol- 
lowed many of them, and summaries 
of the 20 round-table meetings dealing 
with special topics. Any exhibit mate- 
rial connected with the papers deliv- 
ered is reproduced in the volume, and 
the contents are attractively presented 

The two general sessions of the con- 
ference heard discussions of planning 
and scheduling maintenance work 
beginning with general remarks and 
illustrated by case studies of plants hav- 
ing 150 and 1100 employees—and 
maintenance cost control and budget- 
ing, supporting material here being 
plant with 650 em- 
ployees and one with 2300 employee 

In the sectional conferences the fol- 
lowing subjects were taken up: pre- 
ventive maintenance—pro and con; 
training people for maintenance work; 
organizing people, policies and proce- 
dures for effective maintenance; main- 
tenance by area compared with cen- 
tralized maintenance; sanitation 
methods, materials and controls; the 
place of sanitation in plant mainte- 
nance; insecticides and rodent control: 


case studies of 


occupations dematitis—cost and con 
trol; cost of sanitation and methods of 
cost analysis; work measurement, work 
standards and incentives; getting man 
agement’s 0.k. on the maintenance pro- 
gram; problems met in handling main- 
tenance labor; corrosion control and 
prevention; hospitals, medical depart 
ments, and first-aid rooms; and waste 
disposal problems and solutions 

Round-table discussions at the 1954 
conference numbered 20 and included 
evaluations of the maintenance prob- 
lem in a variety of installations and 
with several types of equipment 
Among the topics raised were the fol- 
lowing: electronic control equipment; 
lubrication—methods, systems, lubri 
cants; plant buildings; power plant 
equipment; chemical plants; and petro- 
leum refining plants. 
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etto starts construction work on polyethylene plan 











a. 
é. 
NATURAL GAS EXTRACTION UNIT 
The emergence of National Petro-Chemicals Cor- to augment present knowledge and to improve product 
poration in 1955 as a large scale polyethylene producer and process after production gets underway. These fa- 
will be a natural outgrowth of the entire Petro opera- cilities are designed for prompt, efficient service to 
tion. From pipeline gas to polymer, the plant at Tuscola, polyethylene users in their processing problems. 
Illinois will be an integrated unit processing ethane to This new product, “Petrothene”, will be available 
ethylene to polyethylene. Only in this way can contin- in June, 1955. From the centrally located plant, imme- 
uity of supply be assured, and quality controlled in full. diate shipments can be made to any part of the country 
\ The polyethylene plant is being constructed by The —direct by truck or rail. Bulk shipments will also 
M. W. Kellogg Company, and is based on a process be handled. 
developed by ICI and modified by Petro to fit specific Because Petro believes in the future of polyethylene, 
| conditions. Recycling of gases is eliminated to insure a the unit has been geared to a three to four-fold produc- 
product of the highest quality. tion increase. As new uses are developed, this additional 
A new process control, product application and re- production will be needed, and Petro will be there to 
search laboratory is also under construction at Tuscola serve your expanding markets. 
~ PETROTHENE”’.. THE POLYETHYLENE OF TOMORROW 
a 
if, A 4 
NATIONAL PET CHEMICALS 
~ j 
WANA 
Cc oO R P 0 R A +. I O N 
A joint enterprise of National Distillers Products Corporation and Panhandle Eastern Pipeline Company 
99 PARK AVENUE, NEW YORK 16, N. Y. 
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Corruflex 
Packless Hinge Joint 


Photo by courtesy Jones & Laughlin Steel Corporation 


HINGING A 14” 


@ The Jones & Laughlin Steel Corp. in Pitts- 
burgh last year had an excess of steam on one 
side of the Monongahela River and not enough 
on the other, where it was vitally needed. To 
correct this condition, J & L engineers planned 
to construct a high-pressure, superheated 
steam line along existing bridges and trestles to 
transmit the excess of steam to the other side. 
However, a great difficulty soon appeared. 
If conventional expansion joints or loops were 
used at the 90° turns, pressure thrusts at anchor 
points would have been great enough to dam- 
age the bridges and trestles and actually cause 
these structures to collapse into the river. 
Obviously, something 
else had to be used. With 
the aid of Adsco’s Engi- 
neering Department, J & L 
“hinged” the pipe line 


(To obtain more data on advertised products see page 1464) 








STEAM LINE 


with Corruflex Hinge Joints. These joints can- 
not develop pressure thrust because their two 
ends are held apart. They permit movement 
of a pipe line while keeping anchor loads at a 
minimum. When used properly, as pictured 
here, they will permit axial motion of one sec- 
tion of pipe line by permitting angular motion 
of another section. 

Hinge Joints are only one type in the diver- 
sified Corruflex line of packless expansion 
joints. If you have a pipe expansion problem, 
consult Adsco. Making the world’s most com- 
plete line of expansion joints, both slip and 
packless, Adsco will have the right answer. 


AMERICAN [ISTRICT STEAM COMPANY. [NC. 
NorTH bene ing YORA 
PLANTS 


NoRTH TONAWANDA, N. Y., AND RicHMOND, CALIF 
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ASME Plans Full Program for Annual 
Petroleum-Engineering Conference 


The petroleum division of the Amer- 
ican Society of Mechanical Engineers 
will offer another varied program at 
the petroleum mechanical engineering 
conference to be held in the Statler 
Hotel, Los Angeles, from September 
26 to 29. Technical sessions of this 
ninth annual conference will start Sep- 
tember 27, and have been divided into 
three parts—refining, production, and 
transportation—which will run concur- 
rently during the morning and after- 
noon hours. Discussions of materials 
will replace transportation sessions on 
Tuesday and Wednesday mornings. 

Papers of special interest to petro- 
leum processing technologists are as 
follows: 


MONDAY, SEPTEMBER 27 
Session 1—9:00 a.m. 


Mechanical Features of the Hyperforming 
Process, Clyde Berg, manager of process 
development, Union Oil Co. of California. 

Mechanical Advancements in the Alkyla- 
tion Process, Robert Stiles, process engineer, 
M. W. Kellogg Co 


Session 2—9:00 a.m. 


Excavating Underground Storage for 
Petroleum Products, R. L. Loffbourow, con- 
sulting engineer, Minneapolis, Minn. 

In-Situ Combustion Oil Recovery Pro- 
cess,, R. L. Koch, J. F. Gleason, W. G. Bos- 
ton, field research laboratories, Magnolia 
Petroleum Co 

Session 4—2:00 p.m. 

Influence of Process Variables on Utility 
Requirements and Selection of Pumps, R. S 
Custer, chief process engineer, Refinery En- 
gineering Co 

Design Problems and Applications of 
High Speed Turbine Drives, H. Steen-John- 
sen, chief engineer, turbine division, Elliot 
Co 


rUESDAY, SEPTEMBER 28 
Session 7—9:00 a.m. 


Field Coordinating Organization for Im- 
proving Efficiency of Petroleum Refinery 
Maintenance, E. C. Hermann, head of 
maintenance and construction, Bayway Re- 
finery, Esso Standard Oil Co. 

Field Welding of Heavy Wall Vessels, F. 
4. Upson, head inspection engineer, Whit- 
ing Refinery, Standard Oil Co. (Ind.). 


Session 9—9:00 a.m. 


The Influence of High-Strength Materials 
on the Design and Fabrication of Multi- 


Layer Vessels, G. E. Fratcher, chief engineer, 
process equipment division, A. O. Smith 


Corp. 
Session 10—2:00 p. m. 


The American Standard Code for Pres 
sure Piping, F.S.G. Williams, manager of en 
gineering standards, Taylor Forge & Pipe 
Works. 


WEDNESDAY, SEPTEMBER 29 
Session 13—9:00 a.m. 


Allowable Membrane Stresses for Weld- 
ed Carbon Steel Boiler Pressure Vessels, W. 
P. Kerkof, Asiatic Petroleum Corp. 

Stresses From Local Loadings in Cylin- 
drical Pressure Vessels, P. P. Bijlaard, pro- 
fessor of structural engineering, Cornell 
University. 

Space Supports—The Circular Pedestal, 
N. A. Weil, development engineer, J. J. 
Murphy, development section manager, M. 
W. Kellogg Co. 


Session 15—9:00 a. m. 


Metallic and Non-Metallic 
Linings for Pressure Vessels in Refinery 
Service, S. J. Artese, Shell Oil Co. 

Glass Coating as a Corrosion Barrier, W. 
A. Deringer, director, ceramic-organic re- 
search and development, A. O. Smith Corp. 

Hydrogen Blistering and Preventive Meas- 
ures, Filipe Parades, metallurgical engineer, 
El Paso Natural Gas Corp. 


The use of 


Session 16—2:00 p. m. 


A Look Ahead in Pressure Vessel Design, 
E. W. Jacobson, chief design engineer, Gulf 
Research and Development Co 





Four Industry Groups to Sponsor 
Symposium on Testing of LPG 


Four association groups will com- 
bine their efforts September 27 and 28 
to present for the first time in the in- 
dustry a symposium on methods for 
testing liquefied petroleum gases. The 
location is to be the Statler Hotel in 
St. Louis, Mo., and the interested or- 
ganizations are the Natural Gasoline 
Association of America, the California 
Natural Gasoline Association, and two 
committees of the American 
for Testing Materials 
leum 
fuels. 

A display of specialized LPG-testing 
equipment will be presented in con- 
junction with the symposium. Papers 
to be heard during the two days are: 


Society 
D-2 on petro- 


products and D-3 on gaseous 


Low Temperature Distillation Analysis of 
LPG—W. J. Podbielniak, Podbielniak, Inc 

Determination of Trace Amounts of Car 
bonyl Sulfide in Gaseous Hydrocarbons 
Robert E. Snyder and Ralph O. Clark, Gulf 
Research and Development Co. 

Determination of Total Volatile Sulfur in 
LPG Products-—-J. E. Walker, Humble Oil 
and Refining Co 

Determination of 
Acetyl Chloride—J. F 
ind Refining Co 


Water in LPG by 
Walker, Humble Oil 
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Determination of Free Sulfur in LPG 
J. F. Hickerson, W B. Lewis and B. J 
Davidson, Humble Oil and Refining Co 

Determination of Individual Mercaptan 
Compounds in LPG—J. F. Hickerson and 
W. B. Lewis, Humble Oil and Refining Co 

Determination of Mercaptans and Hydro 
gen Sulfide in LPG—M. W. Scoggins, M. D 
Grimes, J. E. Puckett and P. F. Warner, 
Phillips Petroleum Co 

Determination of Hydrogen 
Free Sulfur in LPG—W. H 
Eckerson, and J. G 
search Corp 

Specific Gravity of Commercial Propane 
from Correlations With Vapor Pressure and 
Olefin Content—W. H. Alderson and H. I. 
Allen, California Research Corp 

LPG Testing—Some Notes on Current 
United Kingdom Procedures The Petro- 
leum Gases Panel of the Institute of Petro- 
leum 

Installation of 


Sulfide and 
Alderson, B. A 
Foulds, California Re 


Equipment for Detecting 


Light Hydrocarbons in Cooling Water 
J. W. Moore, Sinclair Rubber Co 
Mass Spectrometry for LPG Analyses 


i FF 
Corp 
Application of Infrared Methods to Light 
Hydrocarbon Gas Analysis—P. A. Wilks, 
Perkin Elmer Corp 
Application of Infrared 
Petroleum Gases—W. A 
Associates 


Gifford, Consolidated Engineering 


Techniques to 
Patterson, Baird 


Physical Properties and Analysis of Lower 


1954 


Hydrocarbons, A Review—R. K. Robey, 
Standard Oil Development Co 

LPG Testing from A Transit User View 
point—C. W. Ricker, Jr., Chicago Transit 
Authority 

Determination of Water by Dew Point 
S. W. Burdick, Carbide and Carbon Chemi 
cal Co 

Analysis of LPG Gases by Fractional Ab 
sorption—L. V. Guild, Burrell Corp 

LPG Moisture Testing by A Modified Dew 
Point Method—W A. Hartmann, Phillips 
Petroleum Co 

An Improved Design of LPG Pycnometer 

Dan E. Smith and E. J. Gatchell, Phillips 
Petroleum Co 

Factors Affecting the Cobalt Bromide Test 
for Water in Propane—R. M 
V. H. Gunther, Shell Oil Co. 

Determination of Small Quantities of Ai 
in the Vapor Phase of Cylinders Con 
taining LPG—H. W. Tompkins and V. R 
Ratzlow, Phillips Petroleum Co 

Methods of Analysis of LPG—J. A 
The Texas Co 

An Analyzer-Recorder for Measuring Hy 
drogen Sulfide in Air and Hydrocarbon 
Gases—I B. Offutt, Robert-Shaw Fulton 
Controls, and L. V. Sorg, Standard Oil Co 

Determination of clemental Sulfur in LPG 

J. B. Gregory and G. Matsuyama, Union 
Oil Co. of California 

Sampling—S. Schuhmann, 
reau of Standards 

Safety in the Field of 
Andrews Butane Co. 

Oxygen Lamp for Sulfur Analysis 
Mason and C. E 
rechnology 

Continuous Sulfur Measurement 
Landsberg and Edward f 
dated Engineering Co 


Gentry and 


Estes 


National Bu 
Transportation 


D. M. 
Hummel, Institute of Gas 


Henry 
Escher, Consoli- 
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Meetings 





Estimation of Oxygen in Hydrocarbon 
Gases—Harner Eby, Universal Oil Products 

Sampling for Safety—M. W. Hartz, Mine 
Safety Appliance Co 

An Improved LPG Hydrometer—l ( 
Jernigan, Warren Petroleum Co., W. Chan 
dier, Chandler Engineering Co 

Weathering Tests—Harry Thomas, Tuloma 
Gas Products Co 

Corrosion Testing, Review of NGAA 
Studies—D. A. Schock, Continental Oil Co 

Water by Cobalt Bromide Test—J. W 
Martin, Shamrock Oil and Gas Corp 

Determination of Contaminants in Pro- 
pane and Butane—W. R. Dietz, National 
Petro-Chemical Corp 


Operating Practices to Be 
Topic of NGAA Meeting 


The Oklahoma City regional meet- 
ing of the Natural Gasoline Associa- 
tion of America will be held Septem- 
ber 17 at the Skirvin Hotel, Oklahoma 
City, and will feature a number of 
papers leaning to the practical side of 
refinery Operation. 

rhe first of these, “Operating Ex- 
perience with Package Plants,” will be 
delivered by J. T. Bailey, Sohio Oil 
Co., Oklahoma City. E. C. Mannas, 
Continental Oil Co., Oklahoma City, 
will follow with a discussion of “Plant 
Stream Testing for Operating Men.” 

A panel discussion on “Practical As- 
pects of Water Treating,” will bring 
together J. S. Connors, Phillips Petro- 
leum Co., Bartlesville; J. W. Kilmer, 
Stanolind Oil & Gas Co., Tulsa; and 
L. M. Mauney, Warren Petroleum 
Corp., Tulsa. Moderator will be R. G 
Boatright, Phillips Petroleum Co. 

\ talk on “Good Practice at Load- 
ing Racks” will be given by Thedus 
Raper, Warren Petroleum Corp., 
Maysville, Okla. Two other speakers 
on general topics are also scheduled 
to be heard 

Che Natural Gasoline Supply Men’s 
Association will be host for the usual 

Cooling Tower,” and the regional 
meeting will close with a dinner and 
entertainment 


1OCA to Hold Annual 
Meeting in Chicago 

The Independent Oil Conipounders 
Association will hold its seventh annual 
meeting at the Sheraton Hotel in Chi- 
cago, September 27 and 28 

Included in the tentative program so 
far arranged for the gathering are a 
paper by T. R. Roberts, of Rheem 
Mtg. Co., describing a special arm for 
fork-lift trucks which makes it un- 
necessary to use pallets in handling 
filled or empty containers in refineries 
nd warehouses, and another paper 
by J. R. Stitt, of Oronite Chemical Co.., 


on motor oils 
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Program Set for AIEE 
Petroleum Conference 


The program has taken its final 
shape for the American Institute of 
Electrical Engineers’ first electrical 
conference of the petroleum industry, 
to be given September 27 to 29 at the 
Mayo Hotel in Tulsa, Okla. A number 
of papers of interest to petroleum proc- 
essing engineers will be presented dur- 
ing the conference, including the 
following: 


[Training of Maintenance Personnel at 
Socony-Vacuum Refinery, E. St. Louis, IIL, 
A. J. Claes, Socony-Vacuum Oil Co., fF 
St. Louis, Il. 

Some Features of Power Systems for Oil 
Refineries, H. M. Stewart, Humble Oil & 
Refining Co., Baytown, Texas 

Lighting Protection in Petroleum Refineries 
and Chemical Plants, James V. Cundelan 
and Ernest C. Benjamin, M. W. Kellogg Co., 
New York. 

The Background, Intent, and Application 
of the Rules Contained in Article 500 of 
the National Electrical Code, C. M. Park, 
Mill Mutual Fire Prevention Bureau, 
Chicago. 

lilustrated Lecture on Typical Explosion- 
Proof Installations, R. B. West, Blaw- Knox 
Co., Tulsa, Okla. 

Application of Large AC Motors and 
Control to Refineries and Pipelines, G. I 
Oscarson, Electric Machinery Mfg. Co., 
Minneapolis, Minn. A _ discussion of this 
paper by C. F. MacGinnis, Elliot Mfg. Co., 
Ridgeway, Pa., will follow 

Uses of Radioactive Substances in the 
Petroleum Industry, William Jarzembski, 
Jarco Services, Inc., Tulsa, Okla 





Oil Man’‘s Calendar 


SEPTEMBER 


Natural Gasoline Assn. of America, Okla- 
homa regional meeting, Skirvin Hotel, 
Oklahoma City, September 17 

Ist International Instrument Congress and 
Exposition, Commercial Museum and Au- 
ditorium, Philadelphia, Pa., Sept. 13-24 

National Petroleum Ass'n, 52nd annual 
meeting, Hotel Traymore, Atlantic City, 
N. J., September 15-17 

Western Petroleum Refiners Assn., regional 
meeting, Henning Hotel, Casper, Wyo., 
September 23 and 24 
American Institute of Electrical Engineers 
first conference on the petroleum industry 
Tulsa, Okla., September 27-29 


Independent Oil Compounders Assn., 7th 
annual meeting, Hotel Sheraton, Chicago, 
September 27-28 


Symposium on Methods for Testing Lique fied 
Petroleum Gases, Hotel Statler, St. Louis 
Mo., September 27-28 

{merican Society of Mechanical Engineers 
ninth annual petroleum mechanical eng! 
neering conference, Statler Hotel, Los 


Angeles, Calif., September 27-30 
OCTOBER 
{merican Institute of Chemical Engineers 
New York Section, Symposium on new 
developments in the petroleum and chemi 


cal industries and cost estimation, Hotel 

Statler, New York City, October 13 
Natural Gasoline Assn. of America, southern 

regional meeting, Blackstone Hotel, Tyler 


~ 


Texas, October 29 


Use of Electric Heating in Relation to 
Paraffin Problems, Grafton A. Smith, Shell 
Oil Co., Tulsa. 

Electric Equipment Maintenance Costs, 
Motor Control for Indoor and Outdoor Ap 
plications, Tom L. Scott, Phillips Petroleum 
Co., Bartlesville, Okla 

A stag buffet banquet Tuesday even- 
ing, September 28, will be addressed 
by A. C. Monteith, Westinghouse 
Electric Corp., E. Pittsburgh, Pa., 
president of AIEE. Other speakers at 
the conference will be the Hon. Johns- 
ton Murray, governor of Oklahoma, 
Maj. A. N. Horne, Texas-Empire Pipe 
Line Co., and Mayor Clark, of Tulsa. 


Sinclair Weeks Heads 
NPA Meeting Program 


Sinclair Weeks, Secretary of Com- 
merce, Charles F. Kettering, of Gen- 
eral Motors, and Chester F. Smith, of 
Standard Oil of New Jersey, will be 
among the speakers at the National 
Petroleum Association’s 52nd annual 
meeting, to be held at the Hotel Tray- 
more, Atlantic City, September 15-17. 

The program will be opened at 2 
p.m. Wednesday afternoon by A. W. 
Scott, association president. Then Mr 
Smith will deliver his address, “A 
World-Wide Look at the Changing 
Flow of Oil.” He will be followed by 
Mr. Kettering, and the session will con- 
clude with the showing of the Oil In- 
dustry Information Committee’s New 
film, “The Story of Colonel Drake.’ 

Thursday’s session will be opened 
with an address by Secretary Weeks, 
who will discuss some of the business 
problems confronting the administra- 
tion. General Thompson, chairman of 
the Texas railroad commission and a 
leading proponent of government-in- 
dustry cooperation to safeguard U.S 
oil reserves, will state his views on this 
topic in his talk, “Imports, Their Ef- 
fect on National Defense.’ 

The technical session in the after- 
noon will feature a symposium on 
multi-viscosity grade motor oils, with 
R. K. William, General Motors Corp., 
C. W. Georgi, Quaker State Oil Refin- 
ing Corp., R. Overcash and W. Hart, 
Kendall Refining Co., and J. F. Soco 
lofsky, Socony-Vacuum Oil Co., par- 
ticipating. 

A session. on transportation, also 
scheduled for Thursday afternoon, will 
hear a discussion of the effects of pri- 
vate transportation on the costs of 
common carrier transportation by 
Kenneth E. Tuggle, a member of the 
interstate Commerce commission, and 
H. O. Mathews, of Armour and Co. 

The association’s annual banquet 
will be given Thursday night, and the 
Ethyl Corp.’s annual breakfast party is 
scheduled for Friday morning. 
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YOUR MOTOR FUEL 


Make certain your Motor Fuel loses none of its high quality 
before or after it gets into the customer's tank. 





Blending with NATURAL GASOLINE will “season” your product 
with RETAINED VOLATILITY. 


You can depend on WARREN’S production, transportation, 
storage and SERVICE for the quality and quantity of NATURAL 
GASOLINE you need — when and where you want it. 


Ww AAS oe 


TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS 

















Information Offered in the Advertisements 


Do you need detailed informa- 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data being offered 
in this issue’s advertisements. 


ACTIVATED ALUMINA for hydrogen 
fluoride alkylation, brochure on alu- 
minum chemicals; Reynolds Metals 
Co. See adv't. p. 1471. 


Appitive, furnace oil, rust-inhibiting, 
samples and product data; Oronite 
Chemical Co. See adv’t, p. 1339. 


BusBLe Caps and risers, catalog 54; 
Pressed Steel Co. See adv’t. p. 1492. 

CaTaALyst for reforming, brochure 
“Catforming;” Atlantic Refining Co. 
See adv't p. 1328. 

CLAD STEELS, for corrosion resistant 
service, color movie; Lukens Steel 
Co. See adv’t. p. 1476. 


CLEANING COMPOUND, for heat ex- 
changers and condensers, handbook; 
Oakite Products, Inc. See adv't. p. 
1440, 


Coke HANDLING equipment, scrapers, 
etc., brochure; Sauerman Brothers, 
Inc. See adv't. p. 1296 


ConpbulIrT, aluminum, rigid, new book- 
let; Alcoa Aluminum. See adv't. p. 
1488 


CORROSION INHIBITOR, “Polyrad,” a 
filming amine inhibitor, brochure; 
Hercules Powder Co. See adv’t. p. 
1480 


COUPLINGS and joints, flexible, made 
of “Teflon,” bulletin FC-952; U. S. 
Gasket Co. See adv’t. p. 1308. 


ENTRAINMENT SEPARATORS, Wire-mesh 
type, case study 1004; Otto H. York 
Co. See adv’t. p. 1354. 


ETHYLENE PETROCHEMICALS, Ethylene 
Oxide, Ethylene Glycol, Diethylene 
Glycol, 33 page bulletin on proper- 
ties, uses, etc.; Nitrogen Div., Allied 
Chem. & Dye Corp. See adv't. p. 
1434 


FABRICATED STEEL for refinery equip- 
ment, general cataleg; Flint Steel 
Corp. See adv’t. p. 1486. 


FiITTINGs, “Swagelok” catalog; Craw- 
ford Fitting Co. See adv’t. p. 1437. 


FLOOR MAINTENANCE, polishers and 
scrubbers, explosion-proof, informa- 
tion; Lincoln-Schlueter Floor Mach. 
Co. See adv’t. p. 1489 


GENERATORS, Oxygen-nitrogen, bro- 
chure “Low Temperature Process- 


ing;’’ Air Products, Inc. See adv’t. p. 
1315. 


GREASE THICKENER, Estersil GT, sam- 
ples and information; DuPont Co. 
See adv'’t. p. 1438. 

HEAT EXCHANGERS, air cooled, bulle- 
tin FF-FD-0.002; The Fluor Corp., 
Ltd. See adv’t. p. 1314. 


HEAT TRANSFER equipment, bulletin; 
Henry Vogt Machine Co. See adv’t. 
p. 1479. 

HYDROGEN measurement in liquid hy- 
drocarbons with radioisotopes, bul- 
letin 115; Central Scientific Co. See 
adv’t. p. 1343. 

INSULATION, industrial, 4 data books; 
Philip Carey Mfg. Co. See adv't. 
p. 1353. 

JOINTS, expansion, self-equalizing, bul- 
letin 351; Zallea Brothers. See adv't. 
p. 1351. 


Leap for sulfuric acid corrosion, book- 
let “Chemical Lead Products;” Na- 
tional Lead Co. See adv’t. p. 1491. 


LeveL. INSTRUMENTS, for control and 
indication, 3 catalogs; Fielden In- 
strument Div. See adv’t. p. 1453. 


MATERIAL HANDLING, “Truckster” for 
light hauling, illustrated booklet; 
Cushman Motor Works. Inc. See 
adv’t. p. 1451. 


Mixers, for all fluid mixing applica- 
tions, 4 catalogs, series 16; Eastern 
Industries, Inc. See adv’t. p. 1334. 


MIXERS, side and top entering, various 
types and sizes, 9 catalogs; Mixing 
Equipment Co. See adv’t. p. 1356. 


Motor STARTERS, for hazardous and 
semi-hazardous locations, booklet 
1062; Electric Controller & Mfg. 
Co. See adv’t. p. 1473. 

PAINT, aluminum, rust preventing, 
booklet “Painting With Aluminum;” 
Alcoa Aluminum. See adv’t. p. 1443. 


Pumps, for various flows up to 600 
gpm, information; Ampco Metal, 
Inc. See adv’t. p. 1321. 

PUMP PACKING, metallic and semi- 
metallic, file DMPP; Durametallic 
Corp. See adv't. p. 1478. 

Pipe CUTTER, hinged, for steel and 
cast iron pipe, descriptive litera- 
ture; Reed Mfg. Co. See adv’t. p. 
1451. 


Pipe, fittings and valves, “Saran- 
Lined,” corrosion resistant, catalog; 
Saran Lined Pipe Co. See adv't. p. 
1470. 


PRESSURE MEASUREMENT and trans- 
mission, bulletin 98097 on “Trans- 
aire” transmitter, Taylor Instrument 
Cos. See adv’t. pp. 1326-1327. 

REFRACTORY LINING, hydraulic set- 
ting, for gun or slap-trowel, bro- 
chure RC-28A; Johns-Manville. See 
adv't. p. 1477. 

SAFETY HEaps and rupture discs, liter- 
ature; Black, Sivalls & Bryson, Inc. 
See adv’t. p. 1490. 

STAINLESS STEEL, for refinery equip- 
ment, booklet; U. S. Steel Corp. See 
adv't. p. 1495. 

STEAM TRAPS, high and normal pres- 
sure models, impulse type, bulletin 
T-1740; Yarnall-Waring Co. See 
adv't. p. 1494. 

STEAM TRAPS, reference catalog 953; 
W. H. Nicholson & Co. See adv't. 
p. 1305. 

SULFUR D1oxibDeE, for processing, sam- 
ples and specifications; Tennessee 
Corp. See adv't. p. 1436. 

TANK HEATERS, vertical mounting, 
bulletin 541; Brown Fintube Co. 
See adv't. p. 1307. 

TEMPERATURE RECORDERS, Catalog; 
Electric Auto-Lite Co. See adv’t. p. 
1478. 

THERMOMETERS, mercury actuated, 
dial and recording types, catalog in- 
formation; Palmer Thermometers, 
Inc. See adv’t. p. 1442. 

TUBES, condenser, new “Opportunity” 
booklet; Wolverine Tube. See adv't 
p. 1483. 

TuBEs, condenser, publication B-2; 
The American Brass Co. See adv't. 
p. 1324. 

TURBINES, mechanical drive, bulletin 
GEA-4955A; General Electric. See 
adv't. pp. 1332-1333. 

VALVE POSITIONER, for dampers and 
slide valves, bulletin 1-86; Askania 
Regulator Co. See adv't. p. 1441. 

VALVES, gate, lubricated plug, catalog 
folder; Ohio Injector Co. See adv’t. 
p. 1344. 

VALVES, iron body, wedge disc, clamp 
gates, folder AD-1667; Crane Co. 
See adv't. p. 1378. 

VALVES, “Lever-Seald,” tapered plug, 
catalog 39-3; Homestead Valve 
Mfg. Co. See adv’t. p. 1481. 

WATER SEPARATORS, for refinery ap- 
plications, process manual R-101- 
53; Warner Lewis Co. See adv’t. p. 
1482. 

WELDING ELBows with straight ends, 
catalog 54; Midwest Piping Co., 
Inc. See adv’t. p. 1444 
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Is it loaded? 


No, this gun had no bullets in it—an omission not likely to 
be observed by anyone so confronted, even in fun. Let no such 
credulity warp your judgment respecting the handling of your 
critical piping. Remember that Mitchell service speaks with 
an authority that long specialized experience alone can bring 
to bear on your high-temperature and high-pressure problems. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT 2946 Ellsworth Street, PHILADELPHIA 46, PA. 


PIPING 


PIPING FABRICATORS AND CONTRACTORS 
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FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 


SEE INSTRUCTIONS 
BELOW 





Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in parenthe- 
ses to the left of the 
advertiser's name. 


Circle the code letter 
on the “Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card ...mno postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 





ADVERTISERS’ INDEX 


This index is published as a convenience to the reader. Every care is taken to make it accu- 
rate, but PETROLEUM PROCESSING assumes no responsibility for errors or omissions. 
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WHAT'S NEW ... 


\ 


Kit Permits Rapid Inspections 
Of Pump Parts, Valve Bodies 


. and welded surfaces for cracks 
indicative of wear and fatigue. Light 
in weight and portable, the “Magna- 
flux Y-5 Yoke Kit” is designed espe- 
cially for preventive maintenance, 
weld inspection, and limited volume 
inspection of magnetic parts. It is said 
to be very useful in salvage work. The 
kit comes in a metal carrying case, 
about the size of a fishing box, and 
weighs less than 30 Ibs., complete. 
The yoke itself is the magnetizing 
and testing instrument and weighs 
lbs. Magnaflux powder, powder bulbs, 
and operating instructions are includ- 
ed. The yoke is equipped with 100 ft. 
of cord, and draws only 6 amps from 
any 110 volt A.C. line. One man per- 
forms the inspection by himself. He 
handles the yoke in one hand, both 
power control and positioning, and 
with the other hand he dusts on the 
powder. The area covered by each ap- 
plication varies up to approximately 





For More Information 


Use one of the attached reply 

cards to request additional 

details or literature on any 
items reviewed in “What’s New!” 
Just circle the numbers corre- 
sponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
rest of the card and drop it in 
the mail. No postage is required. 














PETROLEUM PROCESSING, September, 


24 sq. in. Magnaflux Corp., 7300 West 
Lawrence Ave., Chicago 31, Ill. 
Circle No. 1 on Reply Card 


New Single-Solution Karl 
Fischer Reagent Is Stabilized 

. . . permitting long storage periods 
on the shelf. It has been found to 
maintain its titer within convenient 
working limits for at least one year, 
yielding sharp and stable end points in 
electrometric titrations. It can be 
opened and placed back on the shelf 
with little loss in titer. Instead of being 
packaged in two bottles which must 
be mixed immediately prior to use, the 
new reagent comes in a single solution. 
Each bottle bears a certificate of titer 
and stability. Catalog No. is So-K-3. 
Fisher Scientific Co., 717 Forbes St., 
Pittsburgh 19, Penna. 

Circle No. 2 on Reply Card 





Pulse Code System Telemeters 
Accurate Liquid Level Readings 


over distances limited only by 
the availability of communications fa- 
cilities. The new “Varec” system uti- 
lizes a pre-set code for each increment 
of intelligence to be transmitted. The 
transmitter portion of the system sets 
up the code for the particular value of 
liquid level—say in a petroleum stor- 
age tank system—and sends this to the 
receiver, where the incoming code is 
translated into the equivalent measure- 
ment increment. It can also be applied 
to other telemetering problems and is 
particularly adapted to remote super- 
visory control systems. The receiver 
output can be fed into printing equip- 
ment to provide a permanent record 
of gage readings, alarm warnings, or 
other functions sent by the transmit- 
ter. Automatic sequencing equipment 
can be added if desired to provide for 
fully automatic multiple tank gaging. 
Transmitters are available in three gen- 
eral types. The Fig. 912, 913, and 914 
Series are for use with “Varec” Fig. 
253 Series or similar type gages, using 
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¥2-in. steel tapes. The Fig. 912 and 
913 units are for high pressure service 
—150 and 300 psi.—they use a mag- 
netic coupling through a solid metal 
partition between tank side of the unit 
and the electrical portion. The 914 
Series are for low pressure service, up 
to 30 psi. The 910 Series transmit- 
ters are for use with only the Fig. 
2500 Series gages. The Vapor Recov- 
ery Systems Co., 2820 No. Alameda 
St., Compton, Calif. 
Circle No. 3 on Reply Card 





Packless Proportioning Pump 
Provides Pulse-Free Flow 


. and accuracy of control. Desig- 
nated the “Hills-McCanna-Meter,” the 
new unit is claimed to meter precisely 
quantities from 5 cc. to 6 gal./hr., de- 
pending somewhat on the material 
being handled. Under actual operat- 
ion, the positive displacement pump 
has handled quantities as low as 3 
cc/hr. with good consistency and abil- 
ity to reproduce the flow. Standard 
speeds range from 27 to 900 strokes/ 
minute. At higher speeds and capaci- 
ties, the flow is said to be continuous 
for all practical purposes. Gases and 
vapors are vented automatically. 
Standard units will develop pressures 
up to 2500 psig. There are no packing 
glands or stuffing boxes. Pumping unit 
is sealed and leakproof. Regulation 
can be adapted to automatic control, 
utilizing direct instrument air signal. 
The alloy in contact with fluid being 
pumped is relatively small and a com- 
plete changeover to a different alloy— 
for handling another fluid for example 

can be accomplished at low cost. 
The unit is also adaptable to ganging 
in an arrangement wherein additional 
units are simply connected to the basic 
unit. Additional motors and speed re- 
ducers are not required. Hills-McCan- 
na Co., 3025 North Western Ave., 
Chicago 18, IIl. 

Circle No. 4 on Reply Card 
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New Valve Made of Styrene Polymer 


Developed as a component part of 
piping systems constructed of a sty- 
rene polymer called “Uscolite,” a new 
3-in. all-Uscolite diaphragm valve has 
been announced. It was a joint-devel- 
opment by United States Rubber Co 
and the Hills-McCanna Co. The ma- 
terial has high corrosion-resistance and 
is non-cOntaminating in the handling 
of sensitive chemical solutions and 


Circle No. 5 on 


acids. Working pressures range tu 150 
psi. and temperatures to 170° F. A 
companion line of 3- and 4-in. pipe 
fittings of the same material is also 
available. The valve and fittings are 
of one-piece, homogeneously molded 
construction, with no welds or joints 
at points of stress. U. S. Rubber Co., 
Rockefeller Center, New York 20, 
a 4 
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“Hot Taps” Are Stronger With 
New Full Encirclement Saddle 


in making branch connections 
in petroleum processing piping. The 
new saddle provides a 360° reinforce- 
ment, so desirable when dealing with 
high pressures and large diameter pipe 
and taps. It meets all requirements for 
reinforcement of welded branch con- 
nections as developed by Section 8 of 
The Code for Pressure Piping. It is 
designed for use with either high yield 
strength thin wall pipe, Grade B 35,- 
000 or 42,000 yield strength pipe, and 
also heavy wall cylinders such as em- 
ployed for suction and discharge head- 
ers, bottles and pulsation dampeners 
in compressor stations. It is available 
in standard and special sizes through 
42 in., and in all straight and standard 
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reducing outlet sizes. The saddle is 
made from rolled plate of the proper 
chemical composition, mechanical 
properties and wall thicknesses re- 
quired for the service conditions en- 
countered. Saddle outlet is forged, and 
its I1.D. corresponds to the O.D. of 
the branch outlet. The saddle is split 
longitudinally, on a horizontal plane, 
perpendicular to the axis of the outlet, 
thus eliminating welds in the critical 
crotch area. When clamped to the pipe, 
the two halves of the saddle are joined 
firmly by longitudinal straps. If the 
straps are shop welded to the bottom 
half, only one field weld on each side 
is necessary in addition to the weld be- 
tween the outlet of the saddle and the 
branch outlet. Tube-Turns, 224 East 
Broadway, Louisville 1, Ky. 


Circle No. 6 on Reply Card 


Explosion-proof Pedestal Lamp 
Developed for Refinery Use 
and such specific lighting re- 
quirements as illuminating fractionat- 
ing tower catwalks, control board 
work areas, and the like. The new 
200-watt fixture, Type EVPH 4209, is 
said to exceed Underwriters’ Labora- 
tories standards for NEC Class I, 
Groups C and D hazardous locations. 


All joints are machined and threaded 
to a tolerance clearance that allows the 
entry and consequent internal explo- 
sion of volatile mixtures but prevents 
the effects of such explosions from 
passing out of the fixture except as 
cooled exhaust gases. Sealing com- 
pounds are not needed. For relamp- 
ing, the entire fixture is removed as a 
unit. Removal slots along the main 
connecting threads of the globe holder 
assembly enable the threads to be loos- 
ened easily by merely prying the slots 
with a screwdriver. The fixture is for 
mounting on vertical 114-in. conduit. 
Conduit and hub is provided with 
eight threads, exceeding NEC require- 
ment of five full threads for Class | 
locations. Crouse-Hinds Co., Wolf and 
Seventh North Sts., Syracuse, N. Y. 
Circle No. 7 on Reply Card 





Pure Asbestos Rope Is Useful 
For Insulating Curved Surfaces 


. and irregular piping, bends, fit- 
tings, valves, expansion joints, and 
the like. “Caposite” Rope is 100% 
chemically pure, long-fiber asbestos 
rovings, twisted together to the correct 
diameter and retained within a braided 
reinforcing jacket of asbestos yarn. It 
contains no organic reinforcing fibers. 
The material is 50 to 33% lighter than 
ordinary asbestos rope: heat transfer 
is correspondingly less: and, size for 
size, there are two to three times as 
many lineal feet per pound, the manu- 
facturer states. Insulation effectiveness 
ranges to 1200° F., and the rope can 
be removed and re-applied repeatedly 
at temperatures up to 750° F. Caposite 
rope is available in 100-ft. coils, in di- 
ameters from '%2 to 2 in. North Amer- 
ican Asbestos Corp., Board of Trade 
Bldg., Chicago 4, IIl. 
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O CLOSE TOLERANCES NO CONSTANT 
NO WEATHER WORRIES TO JAM PISTON —ALL AREAS ACCESSIBLE 


climates maintenance prrobleras / 


BECAUSE THE WIGGINS IS 


{THE SIMPLEST (AND SAFEST) 
| OF ALL GASHOLDERS 


— 








TO RUST OR BREAK 


WIGGINS 


White {pt Uformoion. BGENERAL/ GENERAL AMERICAN 
\( Wi TRANSPORTATION CORPORATION 
135 South La Salle Street 


FH PATENTED ies Chicago 90, Illinois 
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“Guillotine” Pipe Saw Built 
For Use in on-the-job Cutting 


of cast iron and steel pipe in 
sizes 2, 4, 6, and 8 in. Using either 
electrical or air power for drive, the 
machine operates a 12-in. blade over 
a 2-in. stroke and will work in a space 
25 in. wide. A chain pipe vise clamps 
the portable saw to the pipe in a few 
seconds. A machined, cast steel, 
V-base assures a square cut at right 
angles to the pipe, the pipe itself act- 
ing as a machine tool base. Cutting 
time depends on pipe characteristics: 
6-in., standard wall steel pipe can be 
cut in 8 minutes; the same in cast iron 
can be cut in 4 minutes. Frame is of 
aluminum alloy, permitting a total 
weight of 120 Ibs. for ease of handling 
E. H. Wachs Co., 1525 No. Dayton 
St., Chicago 22, Ill 

Circle No. 9 on Reply Card 


New High Alumina Catalyst Is 
Developed for Fluid Cracking 


and has been subjected to full 
commercial-scale tests at a major re- 
finery for over a year. Results, ac- 
cording to the manufacturer, have con- 
firmed earlier laboratory indications 
that it possesses characteristics impor- 
tant to achievement of optimum effi- 
ciency. The new product has an alu- 
mina content of 25% -wt., as contrasted 
with the 13% normally used in syn- 
thetic catalysts. Test results included 
a greater stability of catalytic activity, 
a 15 to 25% higher equilibrium ac- 
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tivity, and, in many cases, improved 
selectivity of end-product distribution. 
Stack losses also were considerably 
lower than those ordinarily obtained 
under comparable operating conditions 
with the 13%-alumina product. Sam- 
ples are presently available, and ex- 
pansion of existing production facili- 
lies are expected to make additional 
commercial quantities soon available. 
American Cyanamid Co., 30 Rocke- 
feller Plaza, New York 20, N. Y. 
Circle No. 10 on Reply Card 
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New Centralized Unit Controls 
Continuous Polymerization 

reactors. The complete system 
provides automatic flow control of 
feed, catalyst, and product streams and 
control of reaction temperatures on 
a graphic panel measuring 3 x 7 ft. 
The system, using 23 air-operated 
flow control pumps, was developed to 
meet four specific requirements: pre- 
cise proportioning of ‘eed streams, 
centralized control of all process 
pumps, independent and automatic 
control of catalyst feed, and an in- 
tegral operations monitoring and warn- 
ing system. Process capacity can be 
regulated by adjustment of a single 
control, a large handwheel mounted 
on the front of the panel which varies 
pumping rates but maintains pre-set 
proportions. Any process pump can 
be cut out of action by switches on 
the panel. Milton Roy Co., Station V, 
1300 East Mermaid Lane, Philadel- 
phia 18, Penna. 
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New “One-Specification” Fitting 
Covers All Piping Applications 

and pressure ratings on pipe 
connections, according to the manu- 
facturer. It requires no selection of 
gaskets, facings, or bolts, since all 
parts are fully interchangeable and re- 
usable. Named the “Graloc,” the unit 
employs a two-bolt clamping principle 
and a stored energy seal. A steel seal- 
ing ring, having flexible lips and a 
rigid rib, fits between the steel con- 
necting hubs. The angle of the tapered 
lips of the ring is less than the tapered 
seats of the hubs. As the joint is made 
up, the lips of the seal ring conform 
to the seats of the hubs, thereby utiliz- 
ing the elasticity of the steel as a 
source of stored energy to effect and 
maintain a positive seal. Internal line 
pressure serves to increase the effec- 
tiveness of the seal without creep or 
movement. The rib of the seal ring 
affords rigidity, both in 
handling and in preventing excessive 
crushing or misalignment during use. 
Instead of the usual bolting, the Graloc 
uses a two-piece steel clamp which 
works against the tapered shoulders 
on the connecting hubs. The clamp is 
held in place by two, high-strength 
steel bolt studs. In a test, a 7'%e-in. 
bore connection in a dry nitrogen gas 
test, stood up to 19,500 psi. and up to 
172° ¥. without leaking. A 2'%-in. 
connection stayed leakproof under an 
internal pressure of S000 psi. and a 
bending moment of 12,800 ft.-lbs. A 
standard Graloc connection weighs 
about 42 as much as a comparable 
300-Ib. flange connection. Outside di- 
ameter and length are less than 150-Ib. 
ASA flanges. Connections are made in 
three styles, butt-welding, slip-on, and 
threaded, in sizes from 1'2 to 12-in., 
for all standard weights from Sched. 
40 through 160 and XX Strong. Gray 
Tool Co., P. O. Box 2291(B), Houston, 
Texas. 

Circle No. 12 on Reply Card 
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CoNQUERING 
THE COMPLICATED 





Between acetic acid and zeaxanthin is 

a field of organic chemicals which can be 
produced from light hydrocarbon sources. 
Organics ... such as those produced at the 
Tuscola, Illinois, plant of National Petro- 
Chemicals Corporation... require vast, com- 


plex production techniques and facilities. 


The job of supplying Tuscola’s complicated 
installation fell largely to J. F. Pritchard 
& Company, whose design, engineering and 
construction skills produced about 80% of 
the plant. This same proved ability can solve 


your complex installation problems. 


Industry’s Partner for Progress 


ur. Pritchard «co 


> 
ENGINEERS . ° TORS 


Dept. 357 210 West 10th St., Kansas City 5, Mo. 


CHICAGO « HOUSTON « NEW ORLEANS « NEW YORK 
PITTSBURGH « ST. LOUIS « TULSA 


SERVING THE GAS. POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
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CORROSIVE FERRIC CHLORIDE 
FLOWS THROUGH THIS 
SARAN LINED INSTALLATION 


Large West Coast refinery depends 


on easy-to-install SARAN LINED STEEL PIPE to 


resist corrosion and 


assure uninterrupted processing 


Some time ago, a large West Coast 
oil company investigated better 
methods to handle corrosive ferric 
chloride solution. The company’s 
successful operation demands un- 
interrupted processing. Unscheduled 


“shut-downs” mean production pile- 


re 

| Saran Lined Pipe Company : 
2415 Burdette Ave., Ferndale, Mich. 
| Please send me a copy of your catalog on | 
| saran lined pipe, valves and fittings. | 
| | 
| Nome — = —_— - | 
| | 
| | 

Titl ——— 
‘hogs | 
| | 
| Company — | 
| | 
| Address = i 
| | 
| City State | 
| SP uie7G | 
bee ee eee ee ee a | 
you can depend on DOW PLASTICS 
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ups, layoffs and heavy expense. 
Saran lined steel pipe was successful 
from the start. The use of saran 
lined pipe, fittings and valves 
assured tight, leak-proof joints. The 
dependable, long-term service and 
excellent corrosion resistance of 
strong, rigid saran lined pipe will 
postpone replacements indefinitely. 
Saran lined steel pipe can be deliv- 
ered immediately, cut and threaded 
to your specifications or fabricated 
in the field’ with your own equip- 
ment. We'll be glad to assist you 
with installation plans. THE DOW 
CHEMICAL COMPANY, Midland, Mich. 


RELATED SARAN PRODUCTS 


Saran rubber tank lining e¢ 


Saran rubber molding stock 
e Saran pipe and fittings ¢ 


Saran tubing and fittings 
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Seatless Piston Valve Has Wide 
Pressure, Temperature Ranges 


> and maintains its pressure 
tightness by the fit of the piston slid- 
ing through two resilient compressed 
valve rings. Manufacturer states the 
“Klingerflow” valve has very low 
maintenance, efficient control of flow, 
and is unaffected by wire drawing. 
Valve line is now being manufactured 
in the United States, along with sev- 
eral other products, including: “Kling- 
erit” asbestos sheet packing, in thick- 
nesses from 0.008 to 0.25 in.; and “T” 
type water level gages. The Klinger 
Corp. of America, 95 River St., Ho- 
boken, N. J. 
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Resistance Type Temperature 
Control Suitable Up to 600 F. 


. and has a sensitivity, exclusive 
of bulb, of 0.005° F. The instrument 
is an AC bridge type. Various type 
bulbs are available. One is for instal- 
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more economical and effective for drying 
many liquids and gases 


The specific advantages of Reynolds Activated Alumina Put Reynolds Consulting 
for hydrogen fluoride alkylation are: » 
® Elimination of silica migration Service To Work For You 
® Better fluoride removal The staff of each Reynolde 
® Dries alkylate while in process regional office includes 
Basic product advantages include: 
® Non-reactive with process liquids and gases 
® Easily regenerated 
®@ Low initial cost 
® Withstands liquid water 
® Low dewpoint 





chemical and other engi- 
neering specialists to help 
you save time, money and 
labor with aluminum chem- 
icals, shipping containers 
and mili products. When 
further consultation is de- 





Prove these advantages in your drying process. Perform- 
ance will let you compare the absorptive capacity of 
Reynolds Activated Alumina against the capacity of 
other desiccants. Write for free brochure on “‘Reynolds 
Aluminum Chemicals” to Reynolds Metals Company, 
2596 South Third Street, Louisville 1, Kentucky. 





sired, there is a fully inte- 
grated technical staff at 
Reynolds headquarters 


See “Mister Peepers” Sundays on NBC-TV. Consult local listings for time and station. 


REYNOLDS 








FROM THE PRODUCERS O 


HEMICALS 





ah ( 


REYNOLODS ALUMINUM 
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¢ First Commercial Unifining Unit 


United Refining Co. 
Warren, Pennsylvania 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@® Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘“‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 


Chicago 32, Illinois ¢ Cincinnati 13, Ohio © Detroit 28, Michigan © Houston 11, Texas 


Los Angeles 22, California @ New York17,N.Y. © Philadelphia 48, Pennsylvania 


Pittsburgh 22, Pennsylvania 
* Trademark of Union Oil Company of California 
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lation in pressure vessels and another 
for atmospheric pressures. The stand- 
ard bulb has a time constant of 4 
seconds; however, sensli- 
tivities, faster response bulbs or therm- 


for greater 


istors are available for the new 
“Resistotrol” temperature controller 
Hallikainen Instruments, Inc., 1341 


Seventh Street, Berkeley, Calif. 
Circle No. 14 on Reply Card 





Ultrasonics Used to Clean Small, 
Complex, and Delicate Parts 


such as instrument compo- 
nents, vacuum tube elements, minia- 
ture machined parts, and microchem- 
ical glassware. The Model 50 Series 
“Liquid Load Ultrasonic Generator” 
employs a barium titanate transducer, 
resonant at a frequency of about one 
megacycle, driven by a 50-watt, RI 
It mechanical 
brations into a quart-size container of 
cleaning solvent or, if desired for lab- 
oratory experimentation, into a liquid 
sample in a test tube. When used for 
cleaning purposes, it will handle parts 
maximum dimension of 4 
Grease, dirt, 


from 


generator. radiates vi- 


to a in. 
and 


in- 


solder, 

vibrated 
surfaces, crevices, thin 
bores, and the like. The container 
made of stainless steel. Unit operates 


coatings, 
other particles are 
accessible 


1S 


on 110 volt, 60 cycle A.C and can 
be placed on a bench top. McKenna 
Laboratories, 2503 Main St., Santa 


Monica, Calif. 
Circle No. 1§ on Reply Card 





Line of Centrifugal Pumps Is 
Designed for Corrosive Liquids 


. and slurries 


3715 


Designated as the 


Fig. series, they are available 
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2200-5000 Volts 


50,000 KVA 
Interrupting Capacity 


MOTOR STARTERS 


Petroleum engineers specify these starters 
for Division 2 semi-hazardous locations 
because they assure substantial savings 
in installation and operation. 
Construction advantages include: drip- 
proof roof .. . tank-cover and front cubicle 
doors . . . oil switch which opens 220-volt 
control transformer before upper door can 
be opened to operate main line disconnects 
... hermetically sealed control circuit con- 
tacts ... main contactor with alloy contacts 
oil-immersed in rear tank. On voltage dips, 
push button circuit maintained up to 2 sec- 
onds by simple 3-wire circuit, permits 
opening of “stop” circuit without delay. 
EC&M 2200-5000 volt Starters are also 
available in Division 1 style for Class l, 
Group D Hazardous Locations. For inter- 
rupting capacities above 50,000 KVA, 
EC&M VALIMITOR (volt-ampere-limitor) 
Overload Relays give Starters are furnished in both Division 1 
accurate motor protection and Division 2 construction. 

. trip instantly on faults rn 


Enclosing covers on Overload 
Relays screwed on... give 
quick access. 


OUTSTANDING ADVANTAGES 


1. Reduced floor space 
2. Low-cost Div. 2 design 
50,000 KVA interrupting 
capacity 

Combination starter with 
Disconnect Switches 
Corrosion resistant, weather- 
proof construction 











6. Copper tungsten contacts 

for positive operation 

7. Simple 3-wire TIME-DELAY 
UVP push button circuit 


8. THERMAL-MAGNETIC 


9. All internal wiring complete 


Write for 16-page Booklet 1062 
for complete details. 








i9i¢ 





THE ELECTRIC CONTROLLER 
& MFG. COMPANY 


2698 EAST 79TH STREET 


CLEVELAND 4, OHIO 





4 
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Switch to 


Exhaustive tests prove that Clark 
Duo-Step Steam Traps boost trap- 
ping efficiency over 100% beyond 
the drainage capacity engineers 
have come to expect from ordinary 
old-fashioned steam traps. 

By using the patented double 


fulcrum principle, Clark Duo-Step Traps can handle twice the usual volume of 
condensate and can save you money on both the original purchase and upkeep. 


Give Clark Duo-Step Steam Traps a trial on your steam lines and learn about 


true steam trap efficiency. 


Write, wire or phone for the name of our nearest representative. 


er 7 


CLARK “701"-D (DUO- 
STEP) TRAP. A forged 
steel trap for pressures 
up to 500 P.S.1. and tem- 
peratures of 750°F. 
Equipped with “double- 
drainage” Duo-Step 
Leverage and Venting, 
Clark-loy seats and discs. 
Pipe sizes 4" or %". 




















“Y" SELF-CLEANING 
STRAINERS. Remove dirt, 
scale and grit from 
steam, fluid and gas lines. 


2 Sizes 2” to 3” I.P.S. 


HOME OF DUO-STEP Ee 


MANUFACTURING COMPANY 


SERIES “80"-D (DUO- 
STEP) TRAPS. Cast semi- 
steel construction for 
pressures up to 250 P.S.1. 
and temperatures to 
450°F. Equipped with 
Duo-Step Leverage and 
Venting, Clark-loy seats 
and discs. Pipe sizes 
from 2" to 2”, 


CLARK “60-D” (DUO- 
STEP) TRAP. Cast semi- 
steel construction, de- 
signed for pressures up 
to 200 P. S.1., tempera- 
tures to 400°F. Duo-Step | 
levers and brackets of 
stainless steel construc- 
tion. Seats and discs are 
of Clark-loy. “2”or %” 
horizontal inlet and out- 
let connections with 4” 
test outlet and drain plug. 
Vertical inlet can be fur- 
nished in “2 or %” size. 





1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 
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with the entire fluid end in Type 316, 
“Gould-A-Loy 20,” or Type 304 stain- 
less steel, all iron, all bronze, bronze- 
fitted, all iron with stainless trim, 
or all bronze with stainless trim. 
Gould-A-Loy 20 is a ferrous al- 
loy, bearing the ACI designation 
CN-7MCU. Maximum liquid tempera- 
ture limitation is 350° F., with pro- 
visions for water-cooling of the sup- 
port head and quenching of the gland. 
Single or double mechanical seals can 
be provided, and they also can be 
quenched. Stuffing box is on suction 
side of impeller, so it is under suction 
pressure only, assuring long packing 
life, and reducing leakage. Impeller is 
of the semi-open type, and clearance 
between vanes and casing can be ad- 
justed externally with no dismantling 
Nine sizes are being built, ranging 
from %4 to 3 in., providing capacities 
up to 720 gpm. and heads to 200 ft. 
Goulds Pumps, Inc., Dept. OP, Seneca 
Falls, N. Y. 
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Pressure Regulators Designed 
For Feed Water Applications 

. requiring precise and automatic 
control. They can be used with any 
of the manufacturer’s turbine models 
of either horizontal or vertical design. 
They are furnished with direct-acting 
or remote control, and can be arranged 
to maintain a constant pump discharge 
pressure, or constant differential pres- 
sure over boiler pressure. The regula- 
tor controls all turbine speeds up to 
normal rating, but above this point 
the turbine governor over-rides the 
regulator to prevent overspeeding. 
The emergency trip valve remains in- 
dependent. To effect maximum effi- 
ciency of control and to eliminate lost 
motion and deflection, the regulator is 
mounted on a rugged support made of 
welded six-inch channels. Dean Hill 
Pump Co., Dept. 9, 4000 East 16th 
St., Indianapolis 7, Ind. 

Circle No. 17 on Reply Card 
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In one refinery after another, Petreco desalting has promoted opera- 
24 REFI 4 ERS tional savings. The resulting fast “pay outs” have rendered the cost of 
the desalting installation virtually incidental. These fast pay outs result 


INCRE ASE 1) AILY from one basic factor -Petreco desalting enables the refinery to run 


more crude. 


TH ROUGH PUT The table below shows typical results of Petreco desalting in twenty- 


four refineries recently surveyed. These refineries charge a wide variety 


WITH PETRECO of crudes. Note the barrels of crude run per day — before, and after, 


desalting. Note the number of days on stream — before, and after, desalt- 


DES A LTING ing. Note the percent increase in throughput. Why not have these 


benefits in your refinery? They easily pay for the cost of desalting, and 
| result in substantially more profitable operations, 



























a 
BBLS. PER CAL. DAY NO. OF DAYS ON STREAM 
' Ne TYPE OF CRUDE GRAV. Jo 
P API BEFORE AFTER INCREASE BEFORE AFTER 
——_- DESALTING DESALTING DESALTING DESALTING 
1 OKLA. ASPHALT 16 950 1,900 100.0 1 15 
2 TALCO, WINNSBORO 21 10,500 14,000 33.0 14 360 
3 STEPHENS, ARK. 29 1,200 2,000 66.6 10 90 
4 SO. LA. SWEET 38 11,000 13,000 18.2 100 125 
5 NO. TEXAS SWEET 37 6,760 7,540 1.5 26 18 
6 KANSAS SWEET 30+ 3,360 3,820 13.7 37 125 
1 MICHIGAN LIGHT 44 3,000 4,000 33.3 18 180 
8 MIXED CRUDES 16-38 13,000 17,000 30.8 90 180 
9 NO. TEXAS-OKLA. 40 8,000 10,000 25.0 33 145 
10 GULF COAST 33 15,000 17,500 16.7 
" WEST TEXAS, SOUR 32 3,900 4,900 25.5 30 180 
12 OKLAHOMA, SOUR 20 1,960 2,840 45.0 30 90 
13 SHULER, ARK. 33 15,800 18,000 14.0 1 150 
14 NEW MEXICO, SOUR 35 1,350 2.150 59.0 
15 WEST TEXAS, SOUR 34 1000 | 2,500 150.0 10 40 
16 MICHIGAN 38 2,800 3,500 25.0 2 60 
7 HASTINGS, SO. TEXAS 31 31,102 | 41,184 32.4 29 65 
18 NO. TEXAS, OKLA. 40 4000 | 4,940 23.5 90 180 
19 MID CONTINENT 7 4450 | 4,950 11.2 45 225 
20 RANGER, NO. TEXAS 41 6000 8,000 33.3 
21 WEST BRANCH, MICH. 33 1,500 3,000 100.0 4 30 
2 MICHIGAN 37 14,300 22,100 54.5 
2 SANTA MARIA 14 2,200 | 2,100 22.7 60 365 
24 WEST TEXAS, SOUR 3 1850 | 2,750 48.5 90 366 




















For complete information write or call 


PETRE<SO 


A DIVISION OF PETROLITE CORPORATION 





3202 South Wayside Drive, Houston 1, Texas 
1390 East Burnett Street, Long Beach 6, California 





ELECTRIC PETROLEUM PROCESSING 
DESALTING * DEHYDRATING « SEDIMENT SEPARATING 
DISTILLATE TREATING * DESAPONIFYING 


PETROLEUM PROCESSING, September, 1954 (To obtain more data on advertised products see page 1464) 1475 











HOW CLAD STEEL TEAMWORK 
CUTS CORROSION AND COSTS 


















Selecting material for this two-stage refinery 
unit was a double-tough problem. The upper 
section of the atmospheric tower had to with- 
stand the corrosive action of condensing min- 
eral acids and organic chlorides . . . the lower 
part had to handle corrosive asphalt crude con- 
taining up to 2.50% sulphur concentrations. The 
vacuum still had to process a lube cut at 750°F. 
The equipment builder solved the corrosion 
problem economically by teaming up two clad 
steels: Monel-clad for the upper part and stain- 
less-clad for the lower part of the atmospheric 
tower, and stainless-clad throughout the vac- 
uum still. 

With economical clad steel—a layer of solid 
high alloy permanently bonded over its entire 
surface to a low-cost carbon-steel backing plate 

there is no possibility of seepage or crevice 
corrosion . . . no costly maintenance or down- 
time... no equipment failure. In addition, clad 
steels assure resistance to thermal shock, flexi- 
ble efficient operation, low first cost and easy 
economical field erection. 

Equipment values like these also result from 
another kind of teamwork. Sound engineering 
and modern fabricating techniques can take ad- 
vantage of the versatility of clad steels. You will 
find that it pays to consult your fabricators 
early in your planning for tanks and pressure 
vessels. They can work with your engineers and 
consultants, translate ideas into the specialized 


eq uipment you require, 


























Two clad steels combine specialized talents to lick 
corrosion in this 20,000-barrel-per-day refinery unit 


Ask one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.” Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel Com- 


pany, 682 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~ MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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What's New! 








New “Trickle” Valve Designed 
As Dip-Leg Seal for “Cat” Unit 


. .. permitting instant attainment of 
operating conditions with a minimum 
loss of catalyst. A free-swinging ring- 
type hinge assures true alignment of 
surfaces affecting the gas seal, and of- 
fers no resistance to movement of the 
valve plate by the returning catalyst. 
The Ducon Co., Mineola, L. I., N. Y. 

Circle No. 18 on Reply Card 


Trade Literature 


Pneumatic Controllers 


for process variables, such as 
flow rate, liquid level, viscosity, pres- 
sure, temperature, vacuum, differen- 
tial pressure, and motion; Catalog 
53-10 describes possible applications 
and adaptations, has schematic oper- 
ation diagrams. Fischer & Porter Co., 
148 Jacksonville Rd., Hatboro, Pa. 


Circle No. 19 on Reply Card 


Instrumentation 


activities of the company are 
described in a new 21-page brochure, 
“Greater Profits Through Consolidated 
Instrumentation”; illustrations and de- 
tails are provided of work done for 
industry and government. Consolidated 
Engineering Corp., 300 N 
Madre Villa, Pasadena 15, Calif 
Circle No. 20 on Reply Card 


Sierra 
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J-M BLAZECRETE 
speeds refractory repairs... 


That’s why it pays you to use this 
hydraulic setting refractory for temperatures to 3000F 


REPAIR old refractory linings—or 
build new ones—quickly and eco- 
nomically with Blazecrete*. For trow- 
eling, just mix Blazecrete with water 
as you’d mix ordinary concrete... 
then slap-trowel it in place. 


When gunned, it adheres readily 
with a minimum of rebound loss. 
Either way, Blazecrete goes on fast 

. without laborious ramming or 
tamping. And Blazecrete linings last. 


Three types of hydraulic-setting 
Blazecrete are available. All harden 
on air curing, do not require prefir- 
ing. They are furnished as a dry mix 

. can be stored safely for use as 
needed. 

3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


®Reg. U.S. Pat. Off 





2 


Whether you gun it... 


or slap-trowel it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE—For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- / 
Manville, Box60,New / { 

Bl 






York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 





{i 








v Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 
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What's New! 





Succinonitrile 


. its organic reactions, properties, 
and potential uses are the subject of 
Technical Bulletin O-116; reactions di- 
agrammed include those of both the 
nitrile and methylene groups; a pos- 
sible application is as an absorbent 


TEM Pp £ R AT U R é for countercurrent extraction of polar 


compounds from hydrocarbon solu- 
RECORDING os , tions. Monsanto Chemical Co., 1700 


S. Second St., St. Louis 4, Mo. 

Pare, oy cose gp lagged " % Circle No. 21 on Reply Card 
Uto- ‘ > cy ra 
manent proof of temperature pe SH 
behavior. @ 6” clear reading . cn kK ™ 
chart; various standard ranges Fe BOOST Continuous Mass Spectrometer 
: ° ° P p . “Js . 

ay 9 ata <8 Nar we dé wo PTR . . . that will analyze one or more 
oth. as of Aegan by © Elec. Sate, tes components of a process stream; bul- 
tric or mechanical chart drive. / poe Jha : letin CEC-1824A has diagram of unit’s 
@ With capillary tubing for operation, schematic diagram of com- 
—_ reading. Priced from plete set-up, photos and details of ac- 
ar a en eaten dnl cessories, application information, per- 
ing mony styles of Auto-Lite Model “1000” formance characteristics. Consolidated 
temperature Recorders and In- a= = 7 Engineering Corp., 300 N. Sierra 
dicators. Madre Villa, Pasadena 15, Calif. 


Circle No. 22 on Reply Card 





THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 

NEW YORK * CHICAGO © SARNIA, ONTARIO End-Suction Pump 

. centrifugal, with capacities up 
to 1000 gpm.; Bulletin 4011 describes 
line of end-suction pumps as well as 
optional features for specific needs— 
special impeller for liquids containing 
solids, liquid end assembly of corro- 
sion-resistant metals where necessary, 
etc.; performance curves and tables 
given for work at 1750 and 3500 rpm. 
Deming Co., Salem, Ohio. 


Circle No. 23 on Reply Card 























Steam, Liquid Controls 





. including pressure and temper- 
ature regulators, and valves of all 
kinds—relief, diaphragm, motor op- 
erated, solenoid, etc.; Catalog No. 54 
gives specifications on all products, as 
well as quick reference tables on pres- 
. : sures and temperatures, water heads 
and equivalent pressures, and flanges. 
O. C. Keckley Co., 400 W. Madison 


Led St., Chicago 6, III 
D u a e qd ] ] Cc Circle No. 24 on Reply Card 
Engineered For The} Job’ 
a 


























Chemical Porcelain Equipment 


. for process applications; Bulle- 
tin 438 contains data on “Y” and 
angle valves, safety valves, plug cocks, 
pipe and fittings, towers, tower plates 
and nozzles and Raschig rings, as well 
e)°3:10):9: e as new kinds of valve packings and a 
new armoring for porcelain; also, in- 
stallation and operating recommenda- 
tions. Lapp Insulator Co., Le Roy, 
N. Y. 

Circle No. 25 on Reply Card 




















Write today for FILE No. DMPP 
» describing the complete line of 
PERFEC Durametallic wear-free packings. 


SEAL 
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This giant 37 ton Cat Poly Reactor 
is one of 4 units shipped to a large 
petroleum refinery in the State 
of Washington. It is 4’-3'/2” in 
diameter by 32’-0” long and has 
a 1/6” thick shell. Each of 
its 8” thick heads is attached 
to the shell channel with 28 
special alloy stud bolts 23/,” 
diameter by 15'/,” long having 
nuts 4'/,” across the. flats. 
Into the 53/,” thick tube sheets 
190 tubes, 2'/2” 0.°D., No. 5 
gauge and 30’-0” long, are rolled 
and seal welded. Designed for 
1,230 Ibs. pressure on the tube side, 
the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 
and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 
industries. 


A bulletin describing the wide 
range of heat transfer equipment 
built by Vogt is available 

j upon request. 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON, W.VA 
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POLYRAD CONTROLS CORROSION 
REGARDLESS OF pk 


Specifically dey eloped to 


control corrosion at low 

pH, Polyrad is a highly ef- 

fective inhibitor over the 

entire pH range encountered in 
refinery operations. For example, 
in strong acids, such as HCL with 
pH under 0.1, 
more than 98 per cent protection 
at temperatures as high as 180°F. 
Polyrad, 


Polyrad provides 


a filming amine inhib- 


itor developed through Hercules 
research, forms a protective molec- 


ular film to shield refinery equip- 


ment from hydrogen-ion attack by 
organic and inorganic acids. From 


crude units to gas plant areas, 
Polyrad helps maintain through- 
put, increases heat transfer, re- 
duces metal loss, and cuts down 
time for maintenance. 


\ plus feature of Polyrad is its 


Naval Stores Department 


HERCULES POWDER COMPANY 


984 King St., Wilmington 99, Del. 


1480 (To obtain more data on advertised products see page 1464) 


detergent action which loosens iron 
sulfide and other scales so the fluid 
stream can remove them from 
process equipment. 

Polyrad is quickly available from 
conveniently situated stocks. We 
would like 


evaluating it under your specific 


to work with you in 


operating conditions. As a pre- 


liminary step, write Hercules for 


descriptive brochure. 


POLYRAD 


FILMING AMINE INHIBITOR 
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What's New! 





Dall Flow Tube 


. a primary metering device of 
British invention now being manu- 
factured by an American company for 
the domestic market; said to have the 
lowest permanent head loss of any 
known type of velocity-increasing dif- 
ferential producer; 16-page Technical 
Bulletin 115-L3 has engineering in- 
formation, tables and graphs for se- 
lection of proper tube and secondary 
instruments. Builders-Providence, Inc., 
345 Harris Ave., Providence, R. I. 

Circle No. 26 on Reply Card 


Propylene Oxide 


useful as an intermediate for 
petroleum de-emulsifiers and applica- 
tions in other industries; F-8485 is a 
technical information sheet giving 
physical properties, specifications, 
shipping data, constant-boiling mix- 
tures, physiological properties, and 
application information. Carbide and 
Carbon Chemicals Co., 30 E. 42nd 
St., New York 17. 

Circle No. 27 on Reply Card 


Cast Alloy Data Sheets 


. collected in booklet; chemical 
composition, mechanical and physical 
properties, resistance to major corro- 
sive solutions, machinability, heat 
treatment and weldability are given 
for each alloy; also, equivalent desig- 
nations of ACI, AISI, SAE and ASTM 
included. Cooper Alloy Foundry Co., 
Hillside, N. J. 


Circle No. 28 on Reply Card 


Rigid Plastic Pipe 


. extruded from a special formu- 
lation of polyvinyl chloride resin and 
capable of being used with pressures 
to 239 psi.; said to be highly inert, 
non-corrosive, easily workable; Pipe 
Application Folder contains informa- 
tion on pipe’s structural advantages, 
gives physical properties, specifications 
and prices, and fitting dimensions. 
Clopipe Division, Clopay Corp., Cin- 
cinnati 14, Ohio. 

Circle No. 29 on Reply Card 


Flange Surface Finishes 


. and their effect on gasket seal- 
ing and joint performance; The Gas- 
ket, Vol. 1, No. 7, outlines experi- 
mental work done with different ma- 
chined flange surface finishes and the 
results; gives a list of recommendations 
of the best finishes for different gas- 
kets. Johns-Manville, 22 E. 40th St., 
New York 16 


Circle No. 30 on Reply Card 
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* positive, DROP-TIGHT shut-off + 
X instant STICK-PROOF operation — 


“built-in features of” 




















HOMESTEAD 
Cever-Stald 
VALVES 


. =e ==> 
Mi, 


Built right into every HOMESTEAD LEVER-SEALD VALVE is a 
powerful lever-and-screw device that either firmly seats the valve, 
or relieves seating pressure just enough to overcome friction and 
permit easy operation. For this reason, hard-to-hold fluids or 
extremes of temperature and pressure cannot cause a HOMESTEAD 
LEVER-SEALD VALVE to stick or “‘seize.”’ 

Instant, dependable operation, long service life, and extremely 
low maintenance cost are assured by this exclu- 
sive HOMESTEAD design. All vital operating 
parts and seating surfaces are protected from the 
corrosive or erosive effects of line fluids. No 
lubrication is required, but valve may be pressure 
gun lubricated if desired. 

HOMESTEAD LEVER-SEALD VALVES are 
available in metals and alloys to specification; 
sizes 1144" to 12”; from vacuum to 1500 lbs.; 
temperatures from 40° below zero to 1100° F. 


For complete details MAIL THE COUPON TODAY. 


Without obligation, send me Catalog 39-3 covering Homestead 
Lever-Seald Valves. 

NAME — — 
COMPANY 

ADDRESS 


CITY 


HOMESTEAD VALVE MANUFACTURING COMPANY 


Serving Since 1892 
P.O. BOX 43 CORAOPOLIS, PA. 
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STAMP OF 
SUPERIORITY 


in the 
m Vv] DESIGN 
Petro eu iv] ENGINEERING 
TION 
FABRICA 
. BY . 
sT nh aed 1RON woRK 


Special facilities for DESIGN, ENGINEERING and 
FABRICATION of Barges... Tanks . . Steel Buildings 


Write, Wire or Phone 


a7. MARY IRON WORKS 


ALLLIGL Mea RtE LE 











INTERESTED IN PETROCHEMICALS? 


Don’t miss pp. 1379 through 1432 in this issue. You can 
get a free reprint of the 1954 Directory of Petrochemical Plants 
in the U. S. and Canada (pp. 1417-1432) by writing to: 


PETROLEUM PROCESSING 
Reader’s Service Department 
330 West 42nd Street, New York 36, N. Y. 














BOX 3096 © TULSA OKLAHOMA 
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What's New! 





“Packaged” Boilers 

. . oil or gas-burning, for capacities 
from 4100 to 30,000 Ibs. of steam 
an hour at pressures up to 250 psig.; 
Brochure WT-7 lists design advan- 
tages, gives specifications for the com- 
pany’s three types of boiler. Wm. 
Bros Boiler Mfg. Co., 1057 Tenth 
Ave. S.E., Minneapolis 14, Minn. 

Circle No. 31 on Reply Card 


Diaphragm Valves 

. made of “Permanite,” a furan 
resin said to be exceptionally resistant 
to corrosion, with a diaphragm of 
rubber, Neoprene or Teflon; Bulletin 
No. 15 contains a construction dia- 
gram, picture of valve, and details. 
Maurice A. Knight, Akron 9, Ohio. 

Circle No. 32 on Reply Card 


Coke Handling and Storage 


. is fully discussed in a new 24- 
page brochure, Materials Machines & 
Motions, Coke, illustrating and ex- 
plaining equipment for this operation 
and its installation at several refineries. 
Sauerman Bros., Inc., 522 So. Clinton 
St., Chicago 7, Ill. 

Circle No. 33 on Reply Card 


Chemical Feeder 


. that will meter, control, mix 
and dispense small proportions of 
liquid chemicals into liquid streams; 
Catalog 70-50 has cross-section dia- 
grams and schematic flow diagrams, 
specifications and a list of applications. 
Fischer & Porter Co., 149 Jacksonville 
Rd., Hatboro, Pa. 

Circle No. 34 on Reply Card 


Swing Joints 


. 35 styles of bronze or steel, 
plain or flanged; Catalog F-8 has 
drawings of each style, dimension dia- 
grams, information about replacement 
parts, service instructions. OPW Corp., 
2735 Colerain Ave., Cincinnati 25, 
Ohio. 

Circle No. 35 on Reply Card 


Centrifugal Acid Pump 


. without a stuffing box, com- 
pany’s improved type “RE”; bulletin 
describes advantages, shows cross- 
section drawing. Rheinhuette, Wies- 
baden-Biebrich, Germany. American 
representatives: Neumann and Welch- 
man, Inc., 22-12 Raphael St., Fair 
Lawn, N. J. 

Circle No. 36 on Reply Card 
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47% INCREASE 


Heat Exchange Capacity 





Stepped Up by 


Wolverine Trufin* 


Type S/T Condenser Tubing 


Look at the chart in the next column. 
It graphically compares two condensers 
identical in size used for condensing 
Freon 12 with water. One condenser is 
tubed with prime surface tube, the other 
with Wolverine Trufin, Type $/T. BTU’s 
per hour soar from 390,000 to 575,000— 


an increase of 47%! 
eeee 


This is proof positive of the economies 
awaiting those engineers who insist on 
Trufin for shell and tube heat exchangers. 
Not only do you boost capacity—get more 
BTU’s per foot of tube—but you get more 
“in line” service as well. Because the fins 
of Trufin are integral—extruded from the 
tube wall—they can’t shake loose as a 
result of vibration, pressures, or tempera- 
ture changes. 


Unusual? No! This is just another example 
of the type of service given every day by 
Trufin. While this is a specific application, 
the same benefits apply to other types of 
hydrocarbon condensers. It could be in any 
refinery or petro-chemical plant—maybe 
yours! 

Trufin is available in copper (and its alloys), 
aluminum, electric-welded steel, and_ bi- 
metal. You can get similar case histories 
more pertinent data—if you write for 
Booklet. 


Wolverine’s new “Opportunity” 
It’s yours for the asking! 


*REG. U.S. PATENT OFFICE 


Wolverine Trufin available in Canada through 


the Unifin Tube Company, London, Ontario 


BTU’s PER HOUR 





Shell Size, O.D. / 12%" 
Tube Length 7’ 7’ 
%” OD—18BWG 1%” OD—18BWG 
90-10 Cu. Ni. 90-10 Cu. Ni. Trufin 
Type S/T 


12” 


+ ————— 


Tube Specification 


Outside Surface Sq. Ft. — 143.34 
No. of Tube Passes 4 


On the basis equivalent water 
flow Water Flow USGPM 102.0 


Water Velocity, FPS _ ] 4.68 
Heat Load BTU/ (Hr.) 411,000 
Us, BTU /(Hr.) (°F) (Sq. Ft.) 186.3 








U;, BTU/(Hr.) (°F) (Lineal Ft.) | 30.6 
On the basis equivalent water 

velocity Water Flow, USGPM 102.0 
Water Velocity, FPS 1 —<_ it: 
Heat Load, BTU /(Hr.) 411,000. | 829,000. 
Us, BTU /(Hr.) (°F) (Sq. Ft.) 186.3 a | on 
U;, BTU/(Hr.) (°F) (Lineal Ft.) 30.6 "73.0 
Calculated heat Loads with a ] T Rae 


fouling factor of 0.0005 390,000 | 575,000 


From the data, the advantage of TRUFIN can be clearly seen either 
on an equivalent water consumption basis or an equivalent water 
velocity basis. 


Although this data was obtained on a clean tube basis, we have shown 
calculated values on the basis of a fouling factor of 0.0005 (con- 
sidered to be standard for this service.) 


WOLVERINE TUBE, Division of Calumet & Hecla, Inc., 1441 Central 
Avenue, Detroit 9, Michigan. 


WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA, INC. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16. NEW YORK 
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AVAILABLE STEAM DRIVES THIS WORTHINGTON COMPRESSOR at the Rock Island 





Refining Company in Indianapolis. Part of the hydrocarbon gas being compressed 
is taken off between compression stages and used to move a catalyst from storage. 


Power failure won't stop this compressor 


It’s a Worthington steam-driven compressor which 
supplements a motor-driven compressor at the Rock 
Island Refining Company’s plant in Indianapolis. 

Here’s the way Rock Island works it: the motor- 
driven machine (also a Worthington) is operated as a 
base load unit. The steam-driven compressor floats on 
the line, handling any swings in capacity by an increase 
or decrease in speed. And it’s easy to vary the speed 

and hence the capacity — by simply turning hand- 
wheels which control the amount of steam admitted to 
the compressor. If electrical power fails, the steam- 
driven unit can take over the entire compression job 


almost immediately. Result — process keeps going. 

Five years of almost continuous operation have 
shown that the addition of the steam-driven Worthing- 
ton was a wise move. One of the many features 
responsible for the fine performance record of 
this sturdy compressor is the exclusive Worthington 
Feather* Valve — the lightest, tightest, most effi- 
cient valve made. It’s standard equipment on every 
Worthington compressor. 

We'd like to help with your compressor problem, 
too. Write us. Worthington Corporation, Water Cooled 
Compressor Division, Section K.3.6, Buffalo, N.Y. 


*Reg. U.S. Pat. Off. K.3.6 


Ka ee d 


WORTHINGTON 


—s5 
ee 
SSHH/IIIIN 


Only Worthington Compressors Give You Feather Valve Performance 


Y-Types ° Balanced Angle ° Horizontal * Portable ° Radial ° Gas Engine Compressors 
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What’s New! 





Infrared Analyzer 


for continuous process flow 
control; brochure cites applications, 
gives specifications and design advan- 
tages of the “Tri-Non” stream analy- 
zer. Perkin-Elmer Corp., Norwalk, 
Conn. 
Circle No. 37 on Reply Card 


Braided Packings 


j woven so that each strand 
passes diagonally through the body of 
the packing, “Lattice Braid”; Bulletin 
A-131 contains tables recommending 
the best types of packing for different 
service, including asbestos, flax, cot- 
ton, Teflon packings. The Garlock 
Packing Co., Palmyra, N. Y. 

Circle No. 38 on Reply Card 


Meters and Controls 


. . . for the process plant; Bulletin 
17-F contains detailed descriptions 
and illustrations of equipment, with 
a table matching different items of 
equipment with 18 process variables 
they are designed to measure, trans- 
mit, receive, interpret or control. 
Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohic. 

Circle No. 39 on Reply Card 


Aluminum Jacketing 

for weatherproofing insulated 
lines, towers, vessels and tanks; Folder 
J-25 contains application instructions, 
with diagrams showing how to make 
seals and hems, how to fasten strips 
and screws, and how to apply jacket- 
ing to ells, tees and bends. Childers 
Manufacturing Co., P. O. Box 7447, 
Houston 8, Texas. 

Circle No. 40 on Reply Card 


Globe Valve 


. . . designed so that area above the 
piston is twice that under the piston, 
“Flowtrol” valve; for pressures from 
15 to 400 psi.; Bulletin W8-A contains 
construction diagrams, with dimen- 
sions and shipping weights, and tech- 
nical information. Golden-Anderson 
Valve Specialty Co., 1264 Ridge Ave., 
Pittsburgh 33, Pa. 

Circle No. 41 on Reply Card 


Multiple-stage Flowmeter 


. useful with a rate of flow up 
to 36,000 Ibs./hr. when employing 
five stages; Bulletin 1052 contains en- 
largements of the logarithmic scales, 
sectional view of the flowmeter, and 


PETROLEUM PROCESSING, September, 1954 


construction advantages. Commercial 
Research Laboratories, Inc., 20 Bart- 
lett Ave., Detroit 3, Mich. 


Circle No. 42 on Reply Card 


Swivel Pipe Couplings 

with ball bearings, in eight 
different basic types for rotation in 
one, two and three planes under pres- 
sures to 15,000 psi.; Catalog 234L de- 
scribes the low-pressure series of cou- 
plings, gives prices and sizes for each 


\ 


5) 
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style. H. & N. Manufacturing Corp., 
3528 Union Pacific Ave., Los Angeles 
23, Calif. 

Circle No. 43 on Reply Card 


Closed Circuit Television 


for industrial plants; Bulletin 

1175 gives specifications of “UtiliVue” 

camera, design advantages, and sug- 

gested applications. Diamond Power 
Specialty Corp., Lancaster, Ohio. 
Circle No. 44 on Reply Card 


ANY SHAPE 


BUBBLE CAPS... 


ANY SIZE... 


Existing dies of 287 dif- 


ferent cap and riser designs, 


as well as data on various 


ratios of related areas, are 


available to your engineers 


during planning stages. 


Practical ideas for improve- 


ments to keep apace con- 
stantly changing petroleum 
refining and chemical proc- 
essing are a GLITSCH 


service of world-wide pro- 


portions. 


GLITSCH “TRUSS-TYPE” TRAYS 


Lightweight, simple, adaptable 
with complete freedom of layout, 
GLITSCH “Truss-Type” mechanical 
design is not restricted to standard- 
ized patterns. You specify your 
process requirements 


Your engineering staff can effect definite sav- 
ings in initial designing through GLITSCH 
world-wide experience in plans, design and 


fabrication of tower internals 


litsch 


Fritz W. GLITSCH & SONS, INC. 
P.O. Box 6227 
DALLAS 2, TEXAS 


SALES C 


f ¥ 7 oa 
— Se ali Sr i a 


Cost analyses of tower internal 
equipment for fabrication in 
a wide range of material are 
available promptly. 


(To obtain more data on advertised products see page 1464) 





What's New! 





Metering, Proportioning Pump 

. hydraulic drive, “K” type; Bul- 
letin KP-54 contains capacity and 
pressure charts, cross-section diagrams 
of a pumping unit, photos of several 
installations. Hills-McCanna, 3025 N. 
Western Ave., Chicago 18, III. 

Circle No. 45 on Reply Card 


Gas Protection Guide 


. . . listing the kind of mask needed 
for 433 hazardous gases, fumes, mists 


Wey 
ty 
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and dusts; limits for determining safe 
working conditions are described in 
guide. Acme Protection Equipment 
Co., 3037 W. Lake St., Chicago 12, Ill. 
Circle No. 46 on Reply Card 


Autofining Desulfurization 

. . « process employed by Anglo- 
Iranian Oil Co., licensed by M. W. 
Kellogg Co., is described in latest 
issue of the company magazine; Kel- 
loggram No. 2 provides details on 





i) 
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TURKISH BATH for TIRED TOWERS 


Steel plate suffers from stress and strain, even as you 
and I. So, FLINT STEEL puts completed units through 
a stress-relieving treatment, in this giant 85-foot long, 
car-type bake oven. Heated up to a minimum of 1100 
degrees Fahrenheit, the molecules in these steel plates 
“relax”, and the stress-free tower which emerges will 
be stronger — more durable. Just one more example 
of the careful engineering and process- 

ing which go into each piece of TULSA 

TYPE equipment made only by FLINT 


STEEL CORPORATION. 


Write for our General Catalog 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 
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commercial operation of a 3500 b/d 
plant where process is used, including 
data on yields, economics, and a proc- 
ess flow diagram. The M. W. Kellogg 
Co., 226 Broadway, New York 7. 
Circle No. 47 on Reply Card 


Oil Burners 

. . including a number of types and 
sizes of both interchangeable and non- 
interchangeable burners; Bulletin 
OB-53 contains illustrations, data, and 
a section describing the type of air 
registers used for natural and forced 
draft, and for oil burning alone or in 
combination with gas firing. The En- 
gineer Co., 75 West St., New York 
6, N. Y. 

Circle No. 48 on Reply Card 


Needle Type Valve 

designed for an integrated 
pneumatic system where precise con- 
trol of low rates of flow is necessary; 
Bulletin SC-13 has details and a cross- 
section diagram for each model, a 
section with formulas and instructions 
for calculating the size of proper valve 
for use with liquids, gases and steam, 
and a table showing nominal needle 
sizes and corresponding valve coeffi- 
cients. The Foxboro Co., Foxboro, 
Mass. 

Circle No. 49 on Reply Card 


Level or Pressure Telemeter 

. which uses telegraphic signals, 
the duration of which are proportional 
to the level or pressure being meas- 
ured; Bulletin 230-K10 describes ap- 
plication of this method to level con- 
trol in reservoirs and tank storage, to 
pressure control in industrial proc- 
esses, and to automatic pump control; 
it contains illustrations of transmitters 
and receivers and diagrams of instal- 
lation arrangements. Builders-Provi- 
dence, Inc., 345 Harris Ave., Provi- 
dence, R. I. 

Circle No. 50 on Reply Card 


Water Treatment 
. . . processes, their chemistry and 
industrial applications; booklet, “If 
You Use Water,” discusses the funda- 
mentals of three main kinds of water 
treatment based on ion exchange: 
softening, dealkalization, and deioni- 
zation; advantages of the move than 
12 different processes for specific ap- 
plications are discussed; flow diagrams 
included. Rohm & Haas Co., Wash- 
ington Square, Philadelphia 5, Pa. 
Circle No. 51 on Reply Card 
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for cost-saving efficiency 


in high temperature processing... 





























Pebble Heater in which atunDuM heat exchange pebbles have proved ideal as 
a heat transfer medium. Flow diagram shows how the continuous pebble bed 
moves from the engaging re through reactor, preheater and chambers at a 


rate governed by a contro 





courtesy of Petroleum Refiner.) 


device in the engaging pot. Heat is supplied by 
hot gases generated in the bustle-type combustion chamber. 


(Diagram 


Pebble heaters with ALUNDU M# pebbles 


Pebble heaters are now available which 
are capable of heating gases above op- 
erating temperatures permissible in con- 
ventional tube furnaces. Low initial cost, 
high operating efficiency and the use of 
low cost gas or oil fuel are attracting 
favorable attention to these heaters for 
high temperature processing. 

For the production of ethylene, for 
example, the Phillips Petroleum Com- 
pany has installed a 30 Mm Btu per hour 
commercial pebble heater at Borger, 
Texas, following several years of success- 
ful pilot plant operation. 

In this installation, Norton ALUNDUM 
heat exchange pebbles have given excel- 
lent results. atunDUM pebbles, engi- 
neered to stand up under abrasion, impact 
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and repeated heating and cooling, are 
prescribed as the ideal heat transfer 
medium for pebble heaters. Also, their 
high refractoriness, which prevents soft- 
ening or incipient fusion at any point 
in the pebble heater’s upper bed, keeps 
them from 


“bridging” together and 


causing stoppages in the moving bed. 


k’s for YOUR refractory needs 


are included in the broad Norton line of 
engineered and prescribed refractories. 
For information concerning ALUNDUM 
heat exchange pebbles or other Norton 
refractories, or for expert technical aid, 
call in your Norton Refractories En- 
gineer. Or write to Norton ComPANny, 
Refractories Division, 268 New Bond 


(To obtain more data on advertised products see page 1464) 


Street, Worcester 6, Mass. Canadian 
Representative: A. P. Green Fire Brick 
Co., Ltd., Toronto, Canada. 


NORTON 


REFRACTORIES 


Engineered... Ty... Prescribed 


Qlaking better products. . . 
to make other products better 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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ALCOA CONOUVUIT 





REFINERY , 


ee ta nls Dearie tf tttn 
eg iii 


PULP AND PAPER MiLi 
lesnseia] 


TEXTME MILL (RAYON) 





CHEMICAL PLANT 


Take a Tip From These Plants: 
ALCOA® ALUMINUM RIGID CONDUIT 
Is the Lowest Cost Corrosion-Resistant Conduit 


Alcoa Aluminum Rigid Conduit, especially Alcoa Aluminum Rigid Conduit reduces 
resistant to industrial atmospheres that often handling, fabricating and installation costs. 
attack other metals, costs less than any other It is only about one-third the weight of the 
corrosion-resistant conduit. The excellent same size in steel. A 10’ length of the 4” size 
performance of aluminum conduit in corro- weighs only 33 pounds and can easily be 
sive conditions means lower maintenance handled by one man. 
costs and less frequent replacement. Alcoa Aluminum Rigid Conduit is 
In addition, Alcoa Aluminum Rigid approved by Underwriters’ Laboratories, Inc. 
Conduit is nonmagnetic, lowers voltage and each piece bears their label. It is readily 
drop, eliminates overcrowding of terminal available. Call your local Alcoa sales office, 
enclosures and simplifies the installation of listed under “Aluminum” in your classified 
electrical equipment having widely spaced directory. ALUMINUM CoMPANY OF AMERICA, 
terminals. 2093-] Alcoa Building, Pittsburgh 19, Pa. 


[ALCOA 
Alcoa's new booklet, Alcoa Aluminum 





Electrical Rigid Conduit. 


ALUAAINU AA 


ALUMINUM COMPANY OF AMERICA 
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What's New! 





Liquid-level Gage 

. with a non-magnetic float en- 
closing a magnet that varies the gage 
indicator, which is completely sepa- 
rate, by magnetic force alone; Bulle- 
tin 501 describes and diagrams opera- 
tion, lists design features. Liquidvision 
Gauge & Control Corp., P. O. Box 51, 
Oceanside, L. I., N. Y. 

Circle No. 52 on Reply Card 


Valveless Pumps 


. used with flexible tubing, for 
liquids, slurries or gases, “Sigmamo- 
tor”; bulletin is illustrated with pic- 
tures of models suitable for various 
applications, contains full operating 
information, data about proper tubing 
for each model. Sigmamotor, Inc., 3 
N. Main St., Middleport, N. Y. 


Circle No. 53 on Reply Card 


Gas Monitoring System 


which continuously measures 
oxygen in a natural gas collection sys- 
tem, preventing explosions due to the 
compression of air-gas mixtures; Bul- 
letin AD-612 contains schematic dia- 
gram of sampling system, description 
of equipment needed. Arnold O. Beck- 
man, 1020 Mission St., South Pasa- 
dena, Calif. 

Circle No. 54 on Reply Card 


Valve Comparison Chart 

. listing valve figure numbers of 
15 major manufacturers and the com- 
pany’s equivalents; chart in booklet 
form compares gate, check, globe, and 
angle valves in bronze, iron, cast steel 
and forged steel; lubricated plug valve 
comparisons include those made of 
cast steel and cast iron. Ohio Injector 
Co., Wadsworth, Ohio. 

Circle No. 55 on Reply Card 


New Lab Equipment 


. is described in 20th edition of 
“What’s New for the Laboratory” 
included are a new balance, colorim- 
eter, explosion-proof mixer, magnetic 
stirrer, recording spectrophotometer, 
etc.; items are illustrated and specifi- 
cations and prices are given. Scientific 
Glass Apparatus Co., Inc., Bloomfield, 
Nm. J. 

Circle No. 56 on Reply Card 


Low Voltage Switchgear 

. air circuit breaker of the draw- 
out and stationary types and the sta- 
tionary type of molded case circuit 
breaker; Bulletin 200 pictures and de- 
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scribes complete units and their com- 
ponents; gives specifications and lay- 
out information. Continental Electric 
Equipment Co., Cincinnati, Ohio. 
Circle No. 57 on Reply Card 


Automatic Chlorine Proportioner 


. for use with company’s chlorin- 
ator; Catalog 70-20 has cross-section 
diagram of proportioner, diagram of 
installation, schematic flow diagram 
of chlorinator with proportioner, and 


Clean Your Fl 


COMPLETE SAFETY 


specifications. Fischer & Porter Co., 


Hatboro, Pa. 
Circle No. 58 on Reply Card 


Thermocouple Wire 


and thermocouple extension 
wire are listed in Form 1200; bulletin 
gives sizes, metals, insulations and 
prices, also general application data. 
Claud S. Gordon Co., 3000 S. Wallace 
t., Chicago 16, Ill. 
Circle No. 59 on Reply Card 


coors with 


EXPLOSION-PROOF 
AUTO SCRUBBER 


Leaders in refining, processing and 
manufacturing industries have selected 


EXPLOSION-PROOF 
SINGLE-DISC 
POLISHER 


Lincoln Explosion-Proof Floor Main- 


tenance 


Machines. This proves Lincoln 
machines operate with absolute safety 
and effect substantial floor maintenance 
savings. A free demonstration will prove 
you can save up to 75% on your floor 
maintenance costs. Mail coupon today. 


All electrical parts 

sealed for explo- 

sion-proof opera- 
LO tion and carry 
Underwriter's Jab- 


oratories approval. 


REPRESENTATIVE USERS include 


@ E. |. DuPont de Nemours Co. 
e General Mills, Inc. 


e Shell Pipe Line Co. 


@ Douglas Aircraft Co. 
@ The Upjohn Co. 


LINCOLN-SCHLUETER FLOOR MACH. CO. 1251 West Van Buren Street , Chicago 7, ilinois | 
Without obligation, please send complete information on: 

( ) Lincoln EXPLOSION-PROOF AUTO-SCRUBBER 

( ) Lincoln EXPLOSION-PROOF Single-Disc SCRUBBER and POLISHER 

( ) And arrange for a FREE DEMONSTRATION 


Name 
Firm_ 


Address __ 
City 


FLOOR MACHINERY COMPANY 


125) WEST VAN BUREN ST., 


CHICAGO 7, ILLINOIS 


WORLD'S MANUFACTURER OF THE MOST COMPLETE LINE OF FLOOR MAINTENANCE EQUIPMENT 
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For many years the problem of 
producing a low pressure rupture 
disc that could withstand pro- 
longed exposure to severe corro- 
sive conditions was a perplexing 
one. Yet, it was a problem that 
had to be solved, particularly for 
the Process Industries. 


Therefore, it was only natural that 
BS&B — originator of the Safety 
Head — should come up with the 
right answer in the form of a flat 
type rupture disc whose bursting 
pressure is controlled by a top 
metal section, isolated from the 
corrosive contents of the protected 
vessel by a sealing membrane of 
Teflon or Kel-F. 


If back pressure is not anticipated, 
the bottom metal section of the 
disc is cut open to full relieving 
capacity (Model 1A). However, 
if a vacuum support is needed, the 
bottom metal section is con- 
structed similar to the top section 
to serve aS a vacuum support 


gD FOR USE IN 
ATIONS UNDER 
a0) UL AY 


(Model 1B). Top and bottom sec- 
tions are spot welded together to 
give a single compact unit. 


Disc Models 1A and 1B are con- 
structed of corrosion-resistant 
metals such as Inconel, stainless 
steel, nickel, Hastelloy B and 
Monel. Either model is available 
in 2”, 3”, 4”, 6”, 8” and 10” sizes. 
Pressure ratings are from 8 to 100 
Ibs. Close design tolerances are an 
inherent feature of this type disc. 


If you have a pressure relief prob- 
lem which you have not been able 
to solve satisfactorily with the reg- 
ular pre-bulged type of disc or 
other types of relief devices, try 
the new BS&B Model 1A or 1B 
disc. It fits any standard size 
BS&B Safety Head flanges you 
may now have in service. Also 
available in a complete assembly 
consisting of inlet and outlet 
flanges, rupture disc, studs and 
nuts. 


Your BS&B Man will be glad to give you 


, details .. or you may write for descrip- 


tive literature and prices. 


What's New! 





Octyl and Nony! Phenol 


. . their structure, uses, properties 
and chemical reactions; bulletin SP-98 
diagrams and describes 14 reactions. 
Rohm & Haas Co., Washington Sq., 
Philadelphia 5, Pa. 

Circle No. 60 on Reply Card 


Did You Miss These? 


The following items, reviewed 
originally in July, have aroused 
considerable interest among the 
readers. They are repeated briefly 
as a service to those who might 
have missed them the first time 
they appeared. For details or lit- 
erature, please use the regular 
Reply Card in this issue 


Graphite Material Withstands 
Temperatures Up to 5700° F. 


and almost all types of cor- 
rosives. Trademarked under the name 
“Graph-I-Tite,” it is an impervious 
graphite and is being used in such 
processing equipment as heat exchang- 
ers, boots, nozzles, and the like. Its 
ability to hold up under high tempera- 
tures is said to be due to the fact that 
carbon itself is used to fill the pores 
in the graphite, rather than the usual 
resins, which would be subject to chem, 
ical attack or decomposition from heat. 
In tests, the material has given good 
service at the boiling temperatures of 
all concentrations of such corrosives 
as formic, hydrochloric, monochlora- 
cetic, and oxalic acids; ammonium 
hydroxide, ferric chloride, nickel sul- 
fate, acetone, benzene, carbon tetra- 
chloride, ethylene dichloride, gasoline, 
isopropyl alcohol, and _ trichlorethyl- 
ene. Two grades are currently being 
made available. Grade “A” has max- 
imum impermeability and a tempera- 
ture limit of 1300° F.: Grade “G” 
has a limit of 5700° F. but is slightly 
permeable to nitrogen at 40 psi., 
though impermeable at that pressure 
to liquids with viscosities greater than 
that of water. Falls Industries, Inc., 
Solon, Ohio. 


Circle No. 61 on Reply Card 


Graphitization Study 


made over a 10-year period: 
reprinted in a 12-page booklet; sub- 
ject is discussed from standpoint of 
temperature, chemical composition, 
deoxidation practice, stress and strain; 
includes photos and drawings illustrat- 
ing the structural formations of steel. 
Edward Valves, 1201 West 145th St., 
East Chicago, Ind. 

Circle No. 62 on Reply Card 





When Is Lead used 


= " 7 to control 


‘oe 


ieee Sulphuric Acid Corrosion? 


Sulphuric acid is like ‘“‘Peck’s Bad Boy.” 


It has plenty of outstanding qualities, but it’s 
hard to control. 


Ordinarily, lead is the metal used by industry 
to keep sulphuric acid corrosion within limits. 
Lead is often used when H.SO, concentrations 
go as high as 96% at room temperature or as 
high as 85% at 220 degrees Centigrade. 


When making equipment to handle H,SO, 
within such ranges, lead will usually give you the 
most practical combination of corrosion resist- 
ance, simple fabrication, and reasonable cost. No 
common metal is easier to work than lead and it is 
economical, both in first cost and in maintenance. 


With other corrosives the detail differs but the 
story is much the same. So when you think of 
corrosion resistance, think of lead and... 


~~} 


When you think of L Ri. ; 
think of National Lead 


National Lead puts lead in your hands in any 
WHAT GOES grade you may require and in every conceivable 
FOR LEAD form — sheet, pipe, coils, fittings, valves, pumps 
AND H.SO, and vessels. Or you can have National Lead fab- 
GOES FOR ricate lead equipment to your specifications. 
LEAD AND 
HUNDREDS OF 
OTHER 
CORROSIVES 











So put National Lead first in your thinking 
when you want to combat corrosion. Call on 
National Lead for technical assistance. Ask for 


a copy of the new booklet on “Chemical Lead 
Products.” 











National Lead Company 


~~ 

‘ New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 8; 

iD Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; 
x Pittsburgh 12; St. Louis 1; Boston 6 (National Lead Co. of 

*Reg.U.s. Mass.); Los Angeles 23 (Morris P. Kirk & Son, Inc.); 

Pat.og. Toronto, Canada (Canada Metal Company, Limited). 
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purnithed in 
300 STANDARD STYLES 
wil h cul die coAl 


Hit 


As a leading supplier of bubble caps, PSC not only offers a wealth of produc- 
tion know-how but also substantial economies. With dies on hand for 300 standard 
styles, PSC is saving many customers the cost of dies, as well as 
design and delivery time. Special caps to order. Some customers have 
effected maintenance economies with PSC units because we fabricate 
from any metal which will best meet their specific requirements: aluminum, 
brass, copper, nickel, carbon steel, any chrome or chrome-nickel stainless. For 


engineering data on the 300 standard styles SEND FOR CATALOG 54. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
x * * OFFICES IN PRINCIPAL CITIES *&* *& X& 


(To obtain more data on advertised products see page 1464) PETROLEUM PROCESSING, September, 1954 





What's New! 





New Catalyst Is Developed for 
H.S Removal from Air or Gas 


. streams. The basis of the cata- 
lyst is activated carbon treated with 
various metal oxides such as vana- 
dium, copper, iron and/or chromium. 
Hydrogen sulfide is oxidized to sulfur 
and water with 100% efficiency from 
gases or air in a wide range, up to 2% 
by volume, until the activated carbon 
has increased in weight by 25%. This 
increase is 10% water and 15% sul- 
fur. Breakdown of the catalyst is 
reached when it passes 5 ppm. of the 
H.S. Reactivation may be accom- 
plished by steaming or dissolving the 
sulfur, then drying the catalyst with a 
current of air heated to about 125° C. 
Davis Emergency Equipment Co., 
Inc., 45 Halleck St., Newark 4, N. J. 

Circle No. 63 on Reply Card 


Synthetic Ammonia 


produced by combining the 
Texaco Development Co.’s partial oxi- 
dation process and the Casale syn- 
thetic ammonia process in an espe- 
cially designed sequence: Bulletin No. 
0-54-1 contains process flow diagram, 
step-by-step explanations of each of 
the processes, and a tabulation of raw 
materials needed. Foster Wheeler 
Corp., 165 Broadway, New York 6, 
N.Y. 

Circle No. 64 on Reply Card 


Stainless Steel Performance 

. In petroleum refinery service; a 
46-page booklet with complete data 
on corrosion resistance and high tem- 
perature properties in tables and 
charts; application information with 
drawings indicating where these alloys 
are used in six different petroleum 
processes. United States Steel Corp., 
Pittsburgh 30, Penna. 

Circle No. 65 on Reply Card 





For Your Convenience 


Business reply cards are in- 
cluded in each issue of Petro- 
leum Processing to assist you in 
obtaining more information on 
any items reviewed in “What's 
New!” You'll find them facing 
the first page of this section. 
Just circle the numbers corres- 
ponding to the numbers at the 
end of each item. Then fill in 
the rest of the card and drop it 
in the mail. No postage is re- 
quired. 











-_o 


Here’s perfection . . . down to the last morsel! 

No slap-dash guesswork here. Into this masterpiece 
have gone the finest of ingredients, precisely blended 
with the special skill of the master-baker. 


In the same sense, Plibrico specialists blend 
superior refractory materials... for your needs. 


But as with fine pastry, dough alone doesn’t 
finish the job! So Plibrico engineers work with you 
from the grassroots level, blueprinting plans best 
suited to your problems. Finally, expert crews 
complete construction efficiently and economically. 
For superior service, call for Plibrico . . . where 
you know you're getting your money’s worth! 


Plibrie« 
LOrLic@o Company 
1824 North Kingsbury Street, Chicago 14, Illinois 
PLIBRICO SALES & SERVICE IN PRINCIPAL CITIES 
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STANDARD 


The standard YARWAY 
Impulse Steam Trap serves all 
normal trapping requirements. 
Factory set to operate without 
adjustment at all pressures 
from 20 psi to 400 psi (Series 60) 
and 600 psi (Series 120). 

For pressures below 20 psi, 
merely remove split washer. 


Numerous advantages like: 
small size 
quick heating 
steady temperatures 
stainless steel construction 
one moving part 
non-freezing 


A low cost 
, \ aa / ara More than 900,000 used 
oe] IC , throughout industry. 
\ . Write for YARWAY 
g U $é 


Bulletin T-1740. 


HIGH PRESSURE, 


for you ? | INTEGRAL STRAINER 


YARWAY Integral Strainer 
High Pressure Impulse Steam 
Traps operate on some of the 
highest pressure steam lines 

in the country. Same operating 
principle as the standard 
YARWAY Impulse Trap. 
Strainer built into trap. 


Ample capacity when system 
is being ‘““warmed up’’—yet will 
handle relatively small 
amounts of high temperature 
condensate without losing 
prime. Six sizes— 14” to 2”. 
Pressures to 1500 psi 

(flanged ends) or 2500 psi 
(welding ends). 


Write for YARWAY 
Bulletin T-1740. 


ee es oe 


YARNALL-WARING COMPANY 
153 Mermaid Avenue, Philadelphia 18, Pa. 


impulse steam traps 


YARWAY Impalse Steam Traps and Fine Screen Strainers 
are stocked and sold by more than 250 convenient 
local distributors. Write for name of one nearest you. 
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USES STAINLESS STEEL 





in a fluid catalytic 


cracking unit 











Vr 


GULF OIL'S fluid catalytic cracking unit at its Port 


Arthur refinery 


panizer 


From left to right are the depro- 


the debutanizer, the lean oil still and the 


absorber stripper 
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HE fluid catalytic cracking unit 
diagrammed here was built in 
1951 for the Gulf Oil Corporation’s 
Port Arthur, Tex., refinery. With the 
help of Stainless Steel—used exten- 
sively in trays and piping—this unit 
handles 65,000 barrels of prepared 
charging stock daily. 
The flow chart shows the various 
grades of Stainless used in different 
parts of the unit. Trays in the ab- 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 





sorber stripper are Type 304 Stain- 
less Steel, while tray plates in the 
debutanizer and in the depropanizer 
are Type 316. 

Such careful selection of grades is 
important in obtaining 
the maximum corrosion resistance 
and long life from Stainless Steel. 
Properly applied, Stainless Steel is 
one of the most important tools you 
can use in keeping your refinery op- 


extremely 


AMERICAN STEEL & WIRE DIVISION, CLEVELANA 


NATIONAL TUBE DIVISION, PITTSBURGH 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


HITED STATES STEEL EXPORT COMPANY, NEW YORE 


USS STAINLESS STEEL 


SHEETS « STRIP + PLATES - BARS + BILLETS 


UNITED 


STATES 


PIPE + TUBES - WIRE - SPECIAL SECTIONS 


ee we a | 





A 
J 














erations on stream at all times. 

Our new book, “Performance of 
Stainless Steels in Petroleum Refin- 
ery Service,” contains much valu- 
able data on properties of various 
grades. If you do not have a copy, 
mail the coupon below. And our rep- 
resentatives are always available to 
assist you in the selection of the 
right grade of perfected, 
tested USS Stainless Steel. 


service- 


United States Steel Corporation 
525 William Penn Place, Room 4468 


Pittsburgh 30, Pa. 


Please send me my copy of ‘‘Performance 


of Stainless 
Service.” 


Name 
Title 
Company 
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EDITORIALS ... 


Thinking of Petrochemicals? 


HE continuing expansion of the manufacture of 

chemicals from petroleum and natural gas, both in 
volume and in number of products made, will create 
opportunities for new companies to enter this business. 
For the oil concerns, not as familiar with this type of 
operation as the chemical companies, there are hazards 
which must first be correctly appraised if the venture 
into petrochemicals is to be fully profitable. 

First, the investment in processing facilities required 
will be found many times that for petroleum refining. 
One authority gives $12,500 as an average figure for 
the capital necessary to process one barrel per day of 
charge stock into a petrochemical. The amount will vary 
with the end product made and will pyramid with suc- 
cessive processing steps. This compares with an invest- 
ment of around $1000 per barrel per day for a light 
oils refinery. Another authority states the investment 
required to convert liquefied petroleum gas into poly- 
ethylene is in the neighborhood of $70,000 per barrel 
per day of product. This figure includes the manufac- 
ture of ethylene from LPG, its purification and poly- 
merization to crude polyethylene. The investment to 
recover the LPG in the refinery or natural gasoline 
plant is $1000 to $1500 per barrel per day of LPG 
recovered. 

Product realization is in somewhat the same ratio as 
the differences in capital investment for straight petrol- 
eum refining and for petrochemical manufacturing. The 
refiner figures in cents per gallon, the chemical manu- 
facturing company in cents per pound. 

Again, the prices for his products the petroleum re- 
finer can anticipate receiving after his plant is built are 
more stable than those for petrochemicals. The down- 
ward price trends of the past year or so for synthetic 
alcohol, benzene, toluene, methanol and polyethylene, 
to mention only a few products, put a different light on 
the degree of profitability of a plant built now, which 
must pay out at current prices, as compared with con- 
ditions a few years ago. 

The marketing practices followed in selling petro- 
chemicals will be new and different to the processor of 
straight petroleum products. Chemicals are sold in uni- 
form delivered prices, and published prices often do 
not reflect the true markets. When supplying the tank 
car trade in petrochemicals, the producer will have to 
own and operate his own tank cars, not lease them from 
a central agency as most refiners do. The cars often 
have to be of special construction, with special pre- 
cautions taken in their loading and unloading. 

Research is a necessary requirement and investment 
for the individual company getting into the manufac- 
ture and marketing of petrochemicals. Tha* this is new 
for a great many oil companies is borne out by the 
fact that the petroleum industry spends today 0.6¢ of 
dollar sales for all research, while the chemical industry 
spends 3-4¢, a good share of it in finding and develop- 
ing new markets for its products. The individual chemi- 
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cal company looks upon market research as coming 
first and as even more necessary than a sales staff to find 
and maintain volume for the output of its plants. 

The oil company, familiar for the most part with 
having its products’ markets determined by the equip- 
ment using them as fuels and lubricants, will find other 
new problems to be solved in entering the petrochemi- 
cal field. The company that weighs and evaluates them 
correctly as the first step in any proposed expansion of 
its activities in this direction will have the best chance 
of making the venture profitable. 


Act of Congress—the Last Stand? 
= petroleum industry is now a step closer to fed- 

eral regulation through the recent decision of the 
U.S. Supreme Court upholding the authority of the 
Federal Power Commission to fix prices at the well for 
natural gas moving in interstate commerce, even those 
of a company with strictly intrastate gas producing oper- 
ations. The Court was divided on the issue. A dissenting 
minority of three justices recognized the “liberal” inter- 
pretation of the majority of five who handed down the 
ruling, by stating the ruling “brings every gas operator, 
from the smallest producer to the largest pipeline under 
federal regulatory control.” 

The Supreme Court did not specifically hold that the 
FPC was granted by Congress the right to decide mat- 
ters of oil and gas production, and how natural gas 
extraction, cycling, natural gasoline plants and refineries 
shall be operated, since they are allied in their handling 
of liquids taken from natural gas. 

However, it is well established that the power to fix 
prices carries with it the authority to supervise and regu- 
late operations as necessary to determine “reasonable” 
prices. In times past the power agency has publicly 
made its own interpretation of its powers under the 
Natural Gas Act as broad enough to include gas process- 
ing and oil producing when occurring with the produc- 
tion of natural gas. There is nothing in the Supreme 
Court’s decision which would limit the authority the 
FPC may take unto itself to “protect consumers against 
exploitation at the hands of the natural gas companies,” 
to use words from the Supreme Court ruling. 

It is unfortunate that the oil and gas industries failed 
to work for an act of Congress defining the authority 
of the Federal Power Commission under the Natural 
Gas Act when Truman vetoed the Kerr bill in the latter 
part of his administration. It was perhaps thought wish- 
fully that the philosophy of greater recognition of states’ 
rights held by the new Administration would be 
reflected in the thinking of the Supreme Court. 

Spelled-out legislation by Congress in the form of an 
amendment to the Natural Gas Act is the only way now 
left to make certain once and for all that the authority 
of the Federal Power Commission is actually limited to 
what Congress undoubtedly had in mind when it passed 
tke gas act. It is too late for such legislation to be 
introduced in this session of Congress, but it is not too 
early for the oil and gas companies to acquaint their 
Congressmen with the issues at stake and to make sure 
that the definitive legislation is introduced at the earliest 
possible date. 
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BENEFITS You can get 


(Stabilized 


SULFAN| "=": 
Anhydride) 


for Sulfonated 
Lube Oil Additives 


and other 














Emulsifying and Demulsifying Agents 








Because of the extremely reactive nature of SULFAN, 
higher molecular weight compounds can be sulfonated 
to produce desirable oil soluble sulfonates. Treatment 
with Sulfuric Acid or 20% Oleum leaves these com- 
pounds unreacted. 





BENEFIT No. 2 | Eliminate Waste Acid Problem 


Since water is not formed when SULFAN is used for 
sulfonation, the waste acid problem inherent in using 
Sulfuric Acid or Oleum is eliminated. 





Tank Car Quantities 
A laboratory development just a BENEFIT No. 3 Improve Sulfonation Efficiency 


few short years ago, SULFAN today 








SuLFAN has 99.5°7%, SOs available for sulfonation reac- 
tions; thus, for many applications SULFAN offers nine 
times as much usable SO; as 100% Sulfuric Acid and 
over three times as much as 20% Oleum. This can 
mean a considerable saving in sulfonation costs. 


is a commercial chemical of ever 
growing importance. This new 
processing tool is now being regu- 
larly shipped to many users in tank 
car quantities. For technical data 
on SULFAN, experimental quanti- i 

ties, or other nae cael | BENEFIT No. 4 | Step Up Processing Efficiency 
any General Chemical office listed 
below. 








The absence of waste acid when using SULFAN permits 
larger batch sizes or more rapid through-put in a sul- 
fonation process. This means that by using SULFAN, 
batch size or through-put can be doubled or tripled 
without increasing the size of the equipment. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Off Albany © Atlanta © Baltimore ¢ Birmingham ¢ Boston © Bridgeport 
Chicago * Cleveland * Denver ¢ Detroit © Greenville ( Miss.) * H 
Los Angeles * Minneapolis ¢ New York © Philadelphia ¢ Pirtst 
Seattle © St. Louis * Yakima (Wash.) ¢ In Wisconsin: General Ch 


ustor 
irgh © Providenc 


emical Company 





In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 





TABILITY 


It is Wyatt’s policy to maintain financial structure to match 
its plant structure. This surplus item in the assets column is 
in reality just another working tool. 

As processing equipment becomes larger and more intricate, 
Wyatt’s plants must be enlarged and fitted to meet their obli- 
gation. That is when a surplus ceases to be cash on hand and 
goes to work itself. 





Putting some of the profit back in the business also gives a lift 
to employment, since men go to work as dollars go to work. 


MANUFACTURERS AND ER EC TORS 





